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PREFATORY NOTE. 


U. S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D. C., March 28, 1891. 

Srr: I submit for your inspection and approval the manuscript of 
Bulletin No. 39 of the Chemical Division, containing a record of the 
experiments made by the Department in 1890 with sugar beets. 

The work of the Department recorded in this bulletin consists 
chiefly of analyses of samples of beets grown in many different States. 
In addition to this work, a few culture experiments, on a small scale, 
were carried on under the supervision of the Department. A chemist 
from this Division was also stationed at the Grand Island Sugar Fac- 
tory, in Nebraska, and data of the greatest value were secured at that 
place. 

Special studies of the whole subject of the growth of the sugar beet 
and the manufacture of sugar therefrom were published in Bulletin No. 
27. In Farmers’ Bulletin No. 3 have been published full instructions 
for the culture of the sugar beet. The data contained in these two bulle- 
tins are supplemented by the facts recorded in the present one, which 
show further that beets of fine quality and well suited for manufactur- 
ing purposes can be grown in the United States. 

So conclusive have been the results obtained as to fully justify the 
action of the Department in establishing a culture station at Schuyler, 
Nebraska, for the more exact study of the conditions of the most suc- 
cessful methods of growing sugar beets in this country. 

respectfully, 
H. W. WILEY, 
Chemist. 
Hon. J. M. RUSK, 
Sceretary of Agriculture. 
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EXPERIMENTS WITH SUGAR BEETS IN 1890. 


PURCHASE AND DISTRIBUTION OF SEEDS. 


From Mr. Henry T. Oxnard, the Department purchased 3 tons of 
sugar-beet seed, of which the greater portion was the variety known 
as the Klein Wanzlebener, grown by Dippe Brothers, of Quedlinburg. 
In addition to this, however, smaller quantities of the White Improved 
Vilmorin were purchased, together with the varieties of beets grown 
by Lemaire, Simon Legrand, Florimond, and Bulteau Desprez. These 
different varieties were put in one-pound packages and sent to over 
one thousand different persons who had made special inquiry for them. 
Accompanying these’ packages were directions for preparing the soil 
and planting and cultivating the beets. Directions were also sent 
for harvesting and sampling the beets and for sending samples to the 
Department for analysis. Nearly one thousand samples of beets were 
received by the Department, of which the analyses were made and the 
results communicated to the farmers sending them. In addition to 
this work a large number of the beet plots were personally inspected 
by agents of the Department, and particular inquiry was directed toa 


‘large number of farmers in regard to the methods of cultivation which 


they had pursued. 
Only in a few instances were the directions of the Department fol- 


- lowed out to the letter. In most cases the planting and cultivation of 


the beet seed were conducted according to such methods as the agri- 
culturist might hit upon at the time. From the information gathered 
it was found that the chief variation from the instructions was in the 
preparation of the soil. In very few cases was a subsoil plow used 
and most of the beets which were sent to the Department were evidently 
grown in soil of insufficient depth. In some cases, where the exact 
directions for cultivation were carried out, the character of the beets 
received showed by contrast with the others the absolute necessity of 
employing the best methods of agriculture for their production. 

It was not thought best the first year to make any effort to obtain 
from the farmers the exact yield of their beets per acre. The difficulty 
of securing such information is almost insurmountable. In the first 
place the amount of land under cultivation is usually. guessed at, and in 


very few tases are exact measurements made. The results, therefore, 
? 
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at best are only estimates unless the absolute control of measurements 
and weights can be secured. It was thought best, therefore, to depend 
for estimates of yielé upon the actual quality of the beets produced, since 
it is well known that about 40,000 beets of fair quality can be produced 
upon anacre. It is therefore fair to presume that the yield per acre 
would be, within ordinary limits, the weight of the average beet sent 
for analysis multiplied by 40,000. When, however, it is necessary to 
speak of the beets weighing over one pound the rule no longer holds 
good, as it would be evidently impracticable to grow 40,000 beets of 
such a size upon an acre. It is fair, however, to estimate the yield 
upon beets weighing about 1 pound at 40,000 per acre or 20 tons. It 
is not meant by this that a yield of 20 tons can be obtained by farmers 
at the beginning, for this is not the case; it is only exceptionally that 
such a yield can be secured. When, however, the exact methods of 
beet culture are thoroughly understood and the method of fertilizing 
and preparing the soil studied, it will not be difficult, with favorable 
climatic conditions, to secure a yield of beets equal to 20 tons per acre. 


EXPERIMENTS AT FACTORIES. 


By the courtesy of the managers of the company the Department 
was permitted to station a chemist at Grand Island, who had charge 
of the sampling of the beets as they came to the factory in wagons or 
carloads. Nearly three thousand analyses of samples were made and the 
full tabulated reports of these analyses will be found following. The 
proprietors of the factory were so encouraged by the season’s work that 
they have decided to erect another large factory at Norfolk, Nebraska, 
and at the Chino Ranch in southern California, and work on these 
factories is now going on. 

Manufacturing experiments, on a small scale, with sugar beets, were 
also carried on during the season just past at Medicine Lodge, Kansas. 
About 80 acres of beets in all were harvested for the factory, and a 
summary of the work done will be given in another place. 


FINANCIAL RETURNS TO BEET-GROWERS. 


In general, the following remarks may be made concerning the last 
season’s work in the beet-sugar industry, from a commercial point of 
view, in Nebraska and Kansas. 

The summer in both localities was exceptionally dry. For this rea- 
son and on account of lack of knowledge among the farmers in regard 
to the proper methods of raising beets the average crop was very short. 
Tn Nebraska the exact tonnage can not be known, but-probably it would 
not average more than 2 or 3 tons of beets per acre; in Kansas the 
average seems to have been somewhat higher. In many cases farmers 
obtained 10 and even 15 tons of beets per acre, showing that even in 
adverse conditions of season a reasonably large crop may be harvested 


when all other conditions necessary to the proper growth of the crop 
are attended to. 


ee 
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As might well be expected from the small yield, the farmers in gen- 
eral were dissatisfied with the season’s work. It is not reasonable to 
expect satisfaction from a crop of so low an average when the labor of 
growing it is so great; but while the farmers are dissatisfied it must 
be confessed that a great deal of this dissatisfaction must be attributed 
to their own lack of knowledge of the subject or to their disinclination 
to put upon the beet fields the proper amount of labor and culture at 
the proper time. Instead of being therefore deterred from continuing 
the production of sugar beets, it would seem wiser on the part of the 
farmers to study carefully the methods of agriculture pursued by those 
who wade a success of beet culture, and to imitate those methods 
during the coming season. The fact should not be forgotten, however, 
that even with the poor results obtained the beet crop was uniformly 
better than the average of other crops in the same locality. 

It would be useless to hold out to the farmer the hope of financial 
reward from a beet crop which would average only 3 tons per acre; but 
if from this acre he could produce 10 to 15 tons of beets then his ven- 
ture would prove financially successful. In order that the manufacture 
of beet sugar should become an established commercial success, the 
factories and the farmers must work in harmony. The method pursued 
in France and in Germany would probably be best suited to bring 
about this resuit. In those countries the beet growers themselves 
are usually shareholders in the factories, and thus participate in the 
profits. Itis probable that the annual dividends of German and French 
beet-sugar factories do not fall below 10 per cent net on the capital 
invested. The farmer, therefore, who has even asmallinterest in such 
a factory secures a handsome profit on his invested capital. At the 
same time he has a vote in the board of directors and is personally in- 
terested in.the success of the factory. In many factories of Europe the 
stock is thus held by the beet-growers. If, on the other hand, the whole 
of the factory be owned by the capitalists, then there is a cause for 
continual conflict between the interests of the farmer and the interests 
of the manufacturer, although this conflict is perhaps more in theory 
than practice. Even if the factory be owned exclusively by the capi- 


. talists, it is to their interest to work in har mony with the farmers, in 


order that they may secure a crop of sufficient magnitude to render the 
operation of their factory profitable. 

It perhaps, however, would be unavoidable at the beginning of the 
industry that a feeling of animosity should exist between the beet- 
grower and the manufacturer. After a few years the prices to be paid 
for beets and other agreements with the farmers will doubtless be ad- 
justed on a scale of equity and satisfacton to all concerned. In case 
farmers have no money to put into beet-sugar factories they might take 
shares of stock and pay for them with beets during the first and second 
years; in this way they would secure a financial interest in the com- 
pany, own their shares of stock, and pay for them from the proceeds of 
the field without investing in ready cash. By adopting some such plan 
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as this it might be possible to get every beet-grower within reach of 
the factory to become himself interested as a stockholder. 


ANALYTICAL DATA RELATING TO BEETS GROWN FROM SEED 
PURCHASED BY THE DEPARTMENT. 


The samples of beets which were sent to the Department in response 
to the request already noted were immediately analyzed and the results 
of the analyses communicated to the growers of the beets. Returns 
were received from a great many States, but principally from Nebraska 
and Minnesota. 

The data obtained follow arranged alphabetically by States and 
counties : 


CALIFORNIA. 
ee al —~ ~~ aS 
=) +3 : x 
Ne ie = eh 
uh 2 : Ca 
| ome 2 
-- ae Serial When | §& a Spi] a 
Name of grower. No. Variety. received.| & 2 SB of ga 
5° } Bs =e) Ste 
o a 5= = : i) 
° (3) sl - | y 
3 I s 3 a Bs 
n na mu 1m 4 
Los Angeles County. | 
| Pct. Pct. P. ct.| Gr'’ms. 
University of Cali- | 7616 | Excelsior ......:.....- Sept. 27 | 16.3 | 15.5 | 84.5] 18.1] .90 407 
fornia. | 
Oe delonict-ineniciee TOW.) Tniperialls=- seem cee Sept. 27 | 14.9 | 14.2 | 80.5) 15.1] .99 372 
Dee atu a mien oho 7618 | Imperial Improved....| Sept. 27 | 13.9 | 13.2 | 82.2 | 12.4 | 1.12 397 
D1 iy LO ae eee F619 | MValinoiin peas eeeeee eer Sept. 27 | 16.8 | 16.0 | 87.0 | 17.9 | .94 352 
Average...---- (eee! [tit Re, SE eee 15.5 | 14.7 | 84.6 | 15.9| .99| 382 
| i 
COLORADO 
Garfield County. | | | | 
| | | 
JAG abi hbal eee Aer 7956 | Klein Wanzlebener ...| Oct. 23 | 13.7 | 13.0 | 74.1 | 9.9 | 1.39 405 
Larimer County. | Z by 
Cip2Crandal, 22-4 8035 | Bulteau Desprez ..---- Oct. 27 | 16.0 | 15.2 | 86.0] 16.9] .95 395 
WO.) ieei eras wee cl: 8036), |; 2h dot esas eeeee ene Oct. 27 | 15.5 | 14.7 | 84.7 | 163) .95 460 
Monee eastern oe BUST eval MOLINE eee eee Oct. 27 | 18.6] 12.9 | 76.8 | 13.7] .99} 1,320 
Doease deen neassee 8038 | Klein Wanzlebener .-.| Oct. 27 | 15.9 | 15.1 | 86.0 | 16.7] .95 805 
WOE Sees sew ks | 8039 | Florimond Desprez -...| Oct. 27 | 16.2 | 15.4 | 84.4 | 18.0] .90 475 
Woles eee aan | 8010 | Simon Legrand ..-...-.. Oct. 27 | 12.1 | 11.5 | 80.2 | 12.9] .94 665 
Winrsibovee i. eseee0 8096 | Lane’s Imperial....... Nov. 1 | 13.4] 127 | 81.3) 14.1] .95 390 
ss VOVALS ois po ciS5| sis] aces  eoeeeE RSet ee eee tee eee 14.7 | 14.0 | 83.2 | 15.5 95 644 
Mesa County. rote 
eR RONG) =). ~2.5 << S073" | so oe eee Satan Oct. 30 | 15.2 | 14.4 | 86.4 | 13.0 |} 1.17 453 
Phiilips County. =e Pe 
CARWEGbers 5 -=2eesee 7766 | Florimond Desprez....| Oct. 10 | 12.6 | 12.0] 69.9] 8.5) 1.49 533 
Do. ee Se oce 7767 Klein Wanzlebener -..| Oct. 10 | 14.6 | 13.8 | 74.9 | 10.5] 1.39 755 
Mrs, M. Peters. ......| 7785 | Plorimond Desprez..-.| Oct. 10 | 13.7 | 13.0] 71.0} 7.1 | 1.99 620 
AAO 2 ee aii daal Heeean pec ee toc seracroecas| aanacchook 13.6 | 12.9 | 71.9 | 87 | 1.62 638 
Prowers County. | ie ‘le 
ADRs black.) <5. s 7789 | Colorado Imperial ..-.| Oct. 11] 9.6] 9.1 | 66.2] 58 | 1.67 533 
ID OM ee meee 7793 | Calitornia Legrand....| Oct. 11] 9.2] 8.7] 67.6] 5.7] 1.61 606 
IU RSEE San reir 7794 | Florimond Desprez -. | Oct. 11 | 11.6} 11.0 | 71.6 | 10.7 | 1.08 590 
DO eho, secon 7795 | Colorado Vilmorin ....| Oct. 11} 8.4] 8.0] 641} 5.0] 1.69 463 
DOE Scio seers | 7796 Klein Wanzlebener .-..| Oct. 11 | 12.7 | 12.1 | 74.7] 8.4 | 1.52 403 
Averages! csecc |). emai eye es ks abe. Rene 10.31 9.8! 688 | 7.1! 1.51 519 
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COLORADO—Continued. 


| 2) C S I a= ia 
SED 3 ci 
Se tes oo 2 D 
Serial 3 When | & i She © 
Name of grower. |"yo. Variety. racaiwedlel (22 3B - | o8 g2 
3 S os AS Se 
3 5 Tet [he a 5° 
=} 5 = Cy DQ FE 
D N A lM < bs] 
Pueblo County. 
ISG Wie bts P. ct. |Gr'ms. 
8 | 11.4 | 10.8 | 76.5 8.8 | 1.30 515 
Siledoco: | lteter S2no| Lover) Ley 630 
8 | 15.9 | 15.1 | 84.1 | 14.0} 1.12 580 
8 | 15.4 | 14.6 | 83.7 | 14.3 | 1.08 485 
Siig | Wee | 69)! 84) 1.57, 545, 
8 | 10.6 | 10.1 | 70.2 | 10.3 | 1.03 690 
oy Gs eee | A eae eo, 13.5 | 12.8| 79.2|11.4|121| 578 
San Miguel County. A 
(Os L004 06> ae 8264 | Walmoriness.ssees. cic Nov. 17| 9.5] 9.0 | 65.5 | 7.5] 1.26 875 
Des cers cinerea = 6265! | cosas scema cease ces cics Nev. 17 | 11.3 | 10.7 | 66.1 7.41 1.53 765 
cob ya ae el US GR si ag 10.4] 9.9|65.8| 7.5|1.40| 820 
Yuma Oounty. 

HMesitoheock -.-=.-.. 7871 | Klein Wanzlebener ...| Oct. 15 | 12.6 | 12.1 | 75.9 | 10.4 | 1.21 72 
WO Sete veoseodee TONS SB Ser meeoeoEeeooeanc ae Oct. 15| 8.2] 7.8) 63.1] 6.8] 1.21 425 
PON STHS! Qiepts i  liatetnte aie |ciaiorwin sme /aee siaSye niece call tclencias mice 10.4 | 9.9 | 69.5} 8.6] 1.21 573 

Oounty unknown. 

Oo WWE ZAG) ieee 8055 | Simon Legrand.....--.| Oct. 29 | 15.7 | 14.9 | 79.7 | 12.1 | 1.30 333 
Ospesds oncet ss 8113 | Klein Wanzlebener ...| Nov. 3 | 19.2 | 18.2 |...-... 13.3 | 1.44 93 
oot a le a a a eae De 17.4| 16.5 |79.7|12.7|1.37| 213 

CONNECTICUT. 
Lltchfield County | 
Wek barber ..---.-- 7939 | German Imperial -..- | Oct. 2% | 10.8 | 10.3 | 76.1 | 7.1) 1.53 410 
WU GES sek Sassen: TRE Soe Sep ee eect eee Oct. 21 9:6} 951 | 76.2 7260| 1526 390 
BON eel 2 ere eterat | lela eral | et-efaatal gia ater) fo wiainiuiatalele (as (xninjerse lela 2 10.2} - 957 | 76.1 | 7.4} 1.40 400 
IDAHO. 
Ada County. | . 
N. F. Kimball ......-. OTUs \cceeacdees cee co cem Reese Oct. 24] 8.4 | 8.0 | 68.3 | 9.0 | 1.21 100 
ILLINOIS. 
| 
Kendall County. | 
Peter Solomon.....-. CTU ce a Ai See Oct. 27] 7.2| 6.5 | 649] 7.0/1.03] 832 
Pike County. 
Fred Epker..-.--...-. CERO etatete Sore cha mnate miei sete ares ately Nov. 7] 10.7 | 10.2] 71.8] 7.9] 1.35] 1,368 
Platt County. 
2H Morse -5-<--.- <\. 8410 |.-.--. .--------2------- Nov. 22] 6.4] 6.1] 61.0| 4.3] 1.48 685 
Will County. 

J. W. Merrill ........ 7787 | White Sugar 10.8 | 10.3 | 67.6 | 10.0 | 1.08 | 645 

Henry Abbott ......- 8108 Edow ee 7.9 | 7.7 | 65.3 Hite | Ae) 775 

E. MecAllister.--...-.. 8266 | French Richest 15.9 | 15.1 | 85.0 | 16.1 | 0.99 600 

Dope ese ce S2h77 | Wetdole: 6-5 eS Nov. 17 | 14.7 | 14.0 | 83.7 | 14.3 | 1.03) 1,445 

S. Mottinger -.....-.. 8299 | German Imporied..--..| Nov. 20 | 13.3 | 12.6 | 77.3 | 11.4 | 1.17 686 

PAN OMHIED Seeteni liner an||(samice sonccs! coma. ctewsrnas|[seaciseis ct 12.5 | 11.9 | 75.8 } 11.9 | 1.05 830 
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INDIANA. 
ar ere Oo . . se) 
s\ 38 a er 
a 2 g 3 
“i Whe 3 & ° 3 2 
Name of grower. Rove Variety. maceived: 2 3 ES 28 53 
° 2 2 aS 5 mou 
5 5 a |. | Ole 
5 =| = 3 is Fe 
a) A) A | mM <4 q 
Benton Oounty. ‘ 
eee Bid Pacts |eenen P. ct.|Gr'ms. 
Thos. Schluttenhafer.| 7373 | Vilmorin ..--....-.-.-- Sept. 22 | 12.6 | 12.0 | 79.2 | 16:4 |) O77 Ph ya 
DDS ce eoe sucena ss 7374 | Klein Wanzlebener...-| Sept, 22 | 11.0 | 10.4 | 73.3] 12.9] .85 322 
BEAW Wiley. 2. 20-<-: LCP 2 ae ari te see acces ooo Sept. 26 | 12.5 | 11.9 | 81.7 | 15.4 81 4N7 
DGnsee = Ae a FIMGUI ee eciseete ook ace Oct. 10") W204) We5)) 7850) Sree meee 500 — 
Ot Saha shisew a =ts TUE Vee ea SOOO ne eee saa aacs Oct. 10 9.8 9.3 | 69.0 | 11.9 ~ 82) | a0 
10} 5 ee OOD | eesitra teed ane Seis. weet Oct. 20 }-13. 9} 1352 | 8835) | Taran a 25 535 
WO eseateceeswses Oa. hose ee see cine eee alo Oct, 22 | 13.9 | 13.2 | 84.8 | 14.6 95 413 
LD CO AEH asaanne NNT, Renee eee mpaenosbneorooce Oct. 27 | 13.4) 12.7 |/95.0°) 165 8L 690 
Diet? Se See BEI ee Mere ciara siete dee ects amiatere Nov. 25 | 14.6 | 13.9 | 81.1 | 16.2 . 90 687 
AGccyayhulGhlehGn” Sasa) WEY | Repeeeeteeecohereascrasoo Oct. 10 | 11.6} 11.0) | 75.8) 1055, ) Ie 1115 
Ole, Olson’. 22-25 -2-'-2% 7945 | Green Top......-.-----| Oct. 22] 85} 8.1) 66.9) 6.3) 1.35 1250 
J.G. Bozemore ...--- 72 | White Sugar Oct. 3 12.6'| 12.0.) 79.7 || Lor45 took 1320 
John Patterson .....- 12.2 | 11.6) | 2325) | 2ess eee 517 
ohn Kaar +2 s-.5 5. 14.2) S345" |285.<Gioly aca peeteae 900 
Ae SChOtbes: <=). 6 13:8) | 13.0 1 850i Gua eee 515 
INS ANGbtsscee=- see SOs tos saat casmules coe nee eeaee 5 15. 07 ))1452) |) S77 Paes eee 823 
OliverINuath sts oleex RUST il to Scere rsio slaw apdosineewraceels ' 13:5 | 12.8) 84540 | ShSven ene 733 
Gas. Baars Sesser 2 BOSON uasocieis Matec cain niseecemtelc b 13.2) 1205: "84.51 a5a3 . 86 665 
Joseph Gnetter...--- NRO |\teraisic e oseeie we sw eisinin ies sie i 12.2 | 11.6 } 80.8 | 12.8 . 95 1115 
PAV OMA Ore eins al | ters well ctere twieniciroe nie a ere ainialainictctotel | ste mater mfetatets 12.6 | 12.0 | 80.8 | 14.0 | 0.94 697 
Cass County. mr a 
Henry Bloom .-.--.-- 7670 | Klein Wanzlebener....| Oct. 4 | 14.6 | 13.9 | 88.0 | 22.1 66 | 680 
Woe Ae ears to ee ce 7671 | Florimond Desprez ....| Oct. 4|10.3] 9.8 | 77.4] 138.9] .74 810 
G. W. Conrad.......-. DOB nm Anise So = 2s Sete Spm ialereletepeleeee Oct. 22 | 10.4 9.9 | 73.8 7.2 | 1.44 1100 
pS Pll GC: ccccists caer Bo TA al oss e cciec Sisto one penareete Nov. 17 | 14.8 | 14.1 | 66.4 8.6 | 1.71 410 
Westly Stuutfer ..... B27 a clots se cee eee seen Nov. 17 | 15.1 | 14.3 | 63.8 88 |1.71L} 300 
MMS Sel Le osnsciens sce SeTO ile ean ecto el aie <lele ataietere eee Nov. 17 | 18.3 | 12.6 | 61.9 6.4 | 2.07 450 
SASVENT MO! so. Sse woei |i caine wc wcicla~'<namemanes netee| imamate 13.1 | 12.4! 71.9 | 11.2 | 1.39 625 
Clinton County. wae nib a ~ 
SON MED OUS se amie Fee VOU ll sis Saicle ven cet eeeReeee Nov: 17 | 19:1.) 18: 1 || 78390 |: T4evaeso 430 
Decatur County. 
GW. snyder..-..... 7362 | Klein Wanzlebener....| Sept. 18 | 5.6] 5.3 | 58.9] 4.8] 1.17 1840 
Grant County. mailer Ras ar oh 
H. D. Thomas........| 7734 | Klein Wanzlebener....| Oct. 8] 9.8| 9.3] 73.7] 9.9] .99 675 
My) aos SS Sonn gree Soon) Lap enalie eee Oct. «Sit 9.3" | Besa ROLSa| yeas 583 
Di.) - 2. caves] 1786 | Florimond Desprez. .22|/Oet.) 9851) 833) |) ISN GSi0n Grom uae 665 
Snead Thomas.-.-.--.. BG Ils ciclond: <r, ctw pes ne eee Dec. 5 |) 96 || “esi 820 On saeieGe 695 
DOr eeeee eet cee e900! || Imperial eae ea eee ea eee Dees (5. B52) | ESOS eee elaekes 855 
vera ein occ | cnceel seas cific ate eee ele |e 9.0| 8.6|70.3| 7.8|1.18| 701 
Green County. ie taal eee | ay 
L, D. Maddux.....-.. | §152.| Klein Wanzlebener ...| Nov. 6 | 15.4 | 14.6 |..--.. 19:7) ioe 220 
LOCK Soa ss eee 8153 | Lemaire’s Improved .| Nov. 6 | 12.7] 12.1] 77.9] 10.9] 1.17] 385 
JAW ee og) PES S os) AECSEE REIN Ean Seca Ea aace Roomoonc: 14.1 | 13.4 | 77.9] 11.8]1.19 | 303 
SSS ESS SSS SSS SS ee 
Hamilton County. 
A. Smith. ...---.----- jee b Bl lecerme cecsaeasaeeatedie ce Nov. 19 | 10.3] 9.8] 72.5] 7.6] 1.35 605 
AE CUMISTIANL. «32+ S420 |: ots.) cS dwaceas oboe ane Nov. 24 | 11.1 | 16.5 | 66.9} 6:3} 1.75 407 
POULT Olio cia | tetas cin) stdin oe, dee ne oldies ol Sean eee 10.7 | 10.2 | 69.7) 7.0 | 1.55 506 
Hancock County. | tl an 
S. Caroway .......-- 7371 | Legrand White Impr..| Sept. 22 | 11.1 | 10.5 | 75.4 | 12.3 | 0.90 445 
Diocese ewacnesa 7372 | Klein Wanzlebener -..| Sept. 22 | 3.5) 3.3>| 2822) 3.2 7er08 990 
AS CUBE Ome anette Goan deatarcte took cece all eisee Cee eet 7.3 | 6.9] 51.8] 7.8] 0.99 718 
Henry County. fe 
Payee o2cees ais TEN Et ran ea Nov. 3/112] 10.6] 826]11.2/ 1.00] 788 


ahh 


ween ee nee eee 


| Newton County. 


WG. cooncscecwaca~ 


Vike County. 
J.T. Brumfield .....- 


Tippecanoe County. 


1) eee ee ee 
Average ...--.. 
White County. 


‘ 
Baym. LOVG ........-2 
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INDIAN A—Continued. 

Oo 5 

& 3 

Seep le 

. Wien Ae A 
Variety. received.| & 2: 
° ° 

H i=) 

a) 7) 


AVOIAZO). .-=~-.-/||--= 


Florimona Desprez .-. 10} 64] 61 
Klein Wanzlebener -.. TOA 9587) 298 
OMA! c=. 2 ceciesice 20 Sok Lien 
Klein Wanzlebener . 2 SP 2s io 
Owes te ats cess DO Ose elo: 
Florimond Desprez. - 22 | 13.5 | 12.8 
When Je axe micS canna ele crates cam aielth sete 10.4 9.8 
Se se are castle Sullmte Gales wee 
x aleie Rise tee sare leach ean Sie Sase |e 9 
Re eeaine ae et cae ale iae seo oae steel ler (oa ey / 
Wihtiescses 2e-05426 sce: 22051056!) 10s0 
White Rose Heart 22) Ova | 959) 
pth ee eee seat si \c rete ose) aas0" 


Klein Wanzlebener ... 


eMaITess<cee:-ee area 
Klein Wanzlebener .-. 


Audubon County. 


Mrs. S. Simpson...... 


Carrol County. 


BaWattles..--2...2-. 


Angust Bohme ..... 
eniel @ooperyss2 a: 


bal Average -.-.---|-.- 


PAV ETALO.. 25.22 -.-||-/12 


iPYct, eset. 


. 17 | 13.9 | 13.2 | 70.5 


cient. 


Average weight 
of beets. 


2ON Pree al wes 
20} 9.3!] 88 


See ee a rr oy 


White Improved ...-.. 9 
Klein Wanzlebener ... 
White Improved ...-.--. 9 
Taos | Rose SCORCAO EEOC CO nr 0] Teco res 8.7 | 8.2 
IOWA 


18 | 11.3 | 10.7 


10 | 10.8 | 10.3 
10 | 14.5 | 13.8 
10 | 12.9 | 12.3 
10 | 13.6 | 12.9 
10 | 15.9 | 15.1 
eee ys 13.4 | 12.8 
17 | 14.6 | 13.9 
17 | 10.9 | 10.4 
27 | 12.4 | 11.8 
27 | 15.5 | 14.7 
30 | 12.7 | 12.1 
Sees 13.2 | 12.6 


00-3 ~1 90 -100 
Fal 00: oe 2 
A ors 
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IOW A—Continued. 


: = = = 
2 ies @ ct 
= 2 2 oO 
Pa: oe ES 
Seri F Wi a F 
Name of grower. eae Variety. oneal © o : o§ §.5 
; 3, 8 |) Sees 
a 5 eB ola a O° 
= } | 3 @ Bb ee 
Rn wn au n 4 be 
Cherokee County. 
ab mead P.ct.| P.ct. P.ct.|G@r'ms. 
F. M. Langley ------- 7692 | Klein Wanzlebener -.-| Oct. 6] 9.7] 9.2] 68.4] 6.4 | 1.52 440 
DOs 22 < eee 693 lines doastaa-2 Se aensoense Oct. 6 | 12.1} 11.5 | 72.9] 9/9) 1.22 507 
Ja eee ee (Res PrP RE ESE BIE (C on Ao oS 10.9 | 10.4 | 68.2] 8&2 | 1.57 474 
Fayette County. 
J. W. Yeadon ........ 7602 | Klein Wanzlebener -..| Sept. 25 | 10.4 | 9.9 | 71.7} 9.3} 1.12 752 
Gay keaple:-- cs. =<. 7605 WO eect peetee essa Sept. 25 | 13.3 | 12.6 | 79.6 | 12.9 | 1.03 747 
AS GAP pee seal Sones ec aeeenes eoado sab oaciac||<aaicnn sack 11.9 | 11.3 | 75.7 | 11.1 | 1.08 750 — 
Harrison County. 
RenWelbley ree SOU.) 642) aes a cistenee cakes Sept. 30 | 13.9 | 13.2 | 79.4 | 11.4] 1.22} 1/002 
107) ea soe MiSs Secetee cen ees eee Oct. 8] 8.8] 8.4] 66.7] 5.6] 1.57] 1,027 
IAVOTELO\as2n0%<\tusecs|. cece ssc te ssecnetceae seaeeeemee 11.4 | 10.8 | 73.1} 8.5] 1.40] 1,013 
Page County. Pea 
J.A.Johnson.....-.-. 1954. )|\ ABPA DATES. a. -sieleeeetare Oct: 23) ALT Pa 7256) elas 668 
Polk County. 
H. Wendt 8270 | Florimond Desprez.--.| Nov. 17] 6.1] 5.8 | 56.0] 3.7 | 1.66 430 
DOr eeccine season 8271 | Klein Wanzlebener -..| Nov. 17 | 10.7 | 10.2 |...... 1.7 | 1.389) 280 
AVOLALO 2's cnc Mee cee Soace ewes ces stew Jee epee neon ee 84] 80] 56.0] 5.7 | 1.53 355 
Sioux County. : 
N.G. 0. Coad ........ POS: b. oo cbse ome a ceeoesouseee Oct. 6 | 12.4] 11.8 | 71.7] 8:1) 150 298 
Doo scewese-ee. LUELS eats eat one So are a eae Oct. 6) 10.7} 10.2 | 69.0 7.3) 1.47) 1,045 
John Cornforth ...... BOG: 2. cases obec eneeeewaeen Oct. 27 | 1856.) 12.95 | 71753 | MOIS aS Soneag O20 
EAVOLALO!s5 2 ces iomap etal she a'afela m cicimie cis crete iefeletem rele |e eee aoe 12.2 | 11.6 | 72.7 | 8.5) 1.44 788 
Webster County. iy 
eeE Otiees Sanccce ek 78924 Valmorine-ose-teseseee Oct. 16 | 15.9 | 15.1 | 95.2 | 18.3) .81 320 
WOStee a see ccaeh! 8172)... GO - 28 ceccccsleccoee| NOV. 84 Sia Maen NB en| eee men 220 
Woy eh esse cesses. 8173 AO ss ecdae acon osese Nov. 8 | 17.6 | 16.7 | 91.1 | 26.9] .68 520 
Doses tose eens ew 8174 Oeae-k secre eceees Nov. 8] 8.7] 83] 65.41! 6.4] 1.35] 1,180 
AC OTS Oe remices lees ce looee ease cet eee Seecaces|Paeaeee ere 15.1] 14.4} 84.8] 18.5] .90 560 
Woodbury County. 
Mrs. H. A. Mercer....) 7638 | Klein Wanzlebener ...) Sept. 29} 10.0 | 9.5 | 68.5] 7.7 | 1.30 665 
I) genoncneeoeene 1639) Vilmorin. ~2ccco.cseee sept. 29 | 10.4] 9.9] 65.4] 6.8 | 1.53 590 
PAV OLARO came aa} sos cce| is ccen ans 2 ere See eee 10.2 | 9.7 | 67.0] 7.38 | 142 628 
KANSAS 
Barber County. 
W. 4H. Fleming......- SB Rae eCrbaenes Receaclsou see Dec. - 1 | -14)64/ 13797)! Slate ae 259 
ONGO VIG Teenie cea] S408 |odn enim aac jsccteeeeeeee Dec. 1-| 17.8} 169 | 84.8 | 17.3) 1.03 140 
Allan W.Smith...... ST DRESS rr Ee Tn pe ea tg Dec. 1 | 14) 1) 1854") 74s 25 eee 690 
EISTOHIN 65563 Cle oe OCR EA ONS 5a CSO ne acl bosamens oe 15.5 | 14.7 | 80.0 | 14.4 | 1.09 363 
Bourbon County. eens on ed 
Wm. Lehman ......-.. | 8106 | German beet.......... | Nov. 8|°6.5 | 6.2) GI.3] 4.5 )te4@) 1645 
DOP asses Pisin sie ats | 8107 | American beet. ........| Nov. 3 | 9.5] 9.0] 72.0] %9)) 1.21 | 1,925 
Oo ELUATE 228 seas 8160 White Vilmorin....... Nov. 7/| 13.5 | 12.8 | 86.6] 18.6] .99 640 
severe | | Saeaee et ‘sweaee ca aes 
PAVOTALO reuia in| sence |(sanecs ssaceslsagbaviecccwclceuer Seer 958 | 953°) 73.3. | Sate Reo 
Seo SYS SSS 


Ne ee ee Se 2 
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KANSAS—Continued. 


$ |] # 3 
3 x © pou 
= 2 oe E a 
Serial : Whe a | 4 “= 2 
Name of grower. No. Variety. Sat: 2 2 . of 22 
S S 55 eS ° Ss S 
g = Bealee el tars 
m\)ni|e ian | 4) 4 
Butler Oounty 
etCte| EpiChe Gr'ms 
1b yy ley, Sl Nposeapeeses 7879 | Florimond Desprez....| Oct. 15 | 10.2 | 9.7 | 70.5) 8.4 | 1.21 685 
yon County. Sc eh See es 
Sen. P. B. Plumb.. Bis) pagosobosoce DimpsocoteEr Sept. 24] 4.9] 4.7 | 50.0) 3.3] 1.50) 2,130 
Ger oeeosccheses SOG) | eciseiela ae aan twste asia ee steel Sept. 24] 4.2] 4.0) 51.2] 3.1] 1.35] 2,695 
PAOLA Clateciate ail ee etn =)| din icletn = aieielerat bf Gocesosocedd||-peese.c ---| 46) 4.4 | 50.6] 3.2 | 1.43 ie 2, 423 
Clay County. karen a 
Mrs.C.W. Blacklund | 7722 | Klein Wanzlebener....| Oct. 6 | 10.9 | 10.4 |...... flee oe 162 
B}t)- SSoRSpenooo See 7723 | Florimond Desprez.-..| Oct. 6 | 9.5] 9.0] 70.3] 6.5 | 1.46 232 
KH. B. Marian ......... {WCB aed (ee cee aes wea Ooty 10 8.5] 81) 64.8] 6.3] 1.36 1,010 
1D). potitins waeooece 77sl | Simon Legr lands keen. Oct. 10] 10.4] 9.9 | 68.0] 7.2] 1.44] 1,040 
ADEE qngaool|) scess|bososS coacereacooouceacd| escenoesas 9.8} 9.3 | 67.6 | 6.8 | 1.45 611 
Douglas County. [al oe aa ES 
Seb aCofiinee..s.-nsse- 8423 | Klein Wanzlebener....| Nov. 25} 85] 8.11] 65.3} 5.2] 1.62] 1,385 
REE see asa maee | Osed) |oace OO coceewewsccie cess Nov. 25| 9.2] 8.7 | 64.8] 5.3 1.75 965 
| AIOE). Ge cepal PBac5s BEOCSS DCE nes DCOO Secnoneed Beereesced &9} 84] 65.1) 5.3) 1.68] 1,175 
Hamilton County. feet Na AM day ee Pe 
A.L. e Pendy.: -----... | 8041 } Klein Wanzlebener....| Oct. 28 | 15.7 | 14.9 | 82.2 | 13.8 | 1.12 720 
Bebe ceicicticiwe's 8042 | Florimond Desprez..-.| Oct. 28 | 10.9 | 10.4 | 71.3] 7.8 | 1.39 780 
SAW ONAS Olaeielecsisi=||1:2'=<1s/-||(soclewie ie BOGS Gaerceabo Dd locenecaace 13.3 | 12.6 | 76.8 | 10.8 | 1.26 750 
Johnson County. va. 
Geo. B. Lord ....---- 7810 | Klein Wanzlebener....| Oct. 13] 9.3] 8.8 | 68.4] 7.1] 1.31 410 
Wop scenes pleas- So Wa OM nes eee ee ees =I Och, LS! 165871650) |. 22 12.2 | 3.38 180 
“ower ictie-o& [UEE Ae es (Bee a ca a 13.05] 12.4/68.4| 9.7/1.35| 295 
Saline County.. nae | Sees ite |b tae 
ide Wiaty.ccssssccce es 7666 | Klein Wanzlebener..-.| Oct. 3] 8.4] 80] 65.6] 86 | 1.28 930 
ADD BacBtes sebdtee 7667 | Florimond Despiez....| Oct. 3 | 8.2] 7.81 60.7! 8.1] 1.01 847 
AV OLAC Cease ei tenictac| hae cina insta o,elsaaiwis a's cicvcllle.c'seiseise se 8.3 7.9 | 63.2 | 8.4 | 1.15 889 
Stafford County. lee eet ae eae oi rw Seaton 
S. A. Marteeny...-... 7815 | Klein Wanzlebener....| Oct. 13 | 12.1 | 11.5 | 75.2 | 10.0 | 1.20 548 
MARYLAND. 
Prince George's 
County. 
Maryland Agricul- | 7882 | Vilmorin........... .- Oct. 16 | 12.3 | 11.7] 82.0] 15.2} .81 435 
tural Experiment 
Station. 
Waeceeciis= ses ecs 7883 | Simon Legrand White | Oct. 16 | 14.2 | 13.5 | 882 | 16.5] .86 480 
Improved. 
Wome se ecseesd se. 7884 | Bulteau Desprez Rich- | Oct. 16} 86] 8.2/ 72.3} 7.7] 1.12 413 
est. 
WO nactedeceece ---| 7885 | Florimond Desprez | Oct. 16| 8.3] 7.9] 741] 8&7] .95 433 
Richest. 
DORs Se ees clas 7886 | Klein Wanzlebener ...| Oct. 16 | 10.8} 10.3 | 81.8); 10.9} .99 445 
DOre saed tacess Jas POSE VARIN OM Det s orcad Oct. 25 | 10.4] 9.9] 77.0] 9.6] 1.08 265 
WMOnse te -ssasas- 7985 | Simon Leyrand White | Oct. 25] 7.9| 7.5| 70.2] 7.3 1.08 395 
Imp) oved. 
1B TEA a5 <spcbsoe 7986 | Bulteau Desprez Rich-| Oct. 25} 10.2} 9.7] 75.6} 9.6 | 1.08 335 
est. 


ID Oeaeiers aise cinae 7987 | Florimond ...... ve-eeel Oct. 25 | 11.1 | 10.6 | 82.2 | 12.9] .86 425 


SERIE ESTES nanan 


16 


MARYLAND—Continued. 


o 4 
o o 
5 3 
= S 
5 : When is - 
Name of grower. caches Variety. received.| 2 2 
Ze 
>) 5) 
=] 5 
n DN 
Prince George's 
County—Continued. Pel Poa 
Maryland Agricul- | 7988 | Klein Wanzlebener - .- Oct. 25 | 9:3) 8/8 
tural Experiment 
Station. 
caer ae: creo 8057 | Dippe’s Vilmorin....-. Oct. 29") 15.9))| L558 
16 hie Ae eae 80.8 | Simon Legrand White | Oct. 29 | 13.2 | 12.5 
Improved. 
DG oscc sees 8059 | Bulteau Desprez Rich- | Oct. 29 | 8.6] 8.2 
est. 
TD ee ee 8060 | Florimond Desprez |} Oct. 29 | 10.0} 9.5 
Richest. 
Migraneemce sees 8061 | Klein Wanzlebener Oct. 20 | 11.1 | 10.6 
Woe eect see ose 8097 | Dippe’s Vilmorin.-.... Nov. 1 10.5 | 10.0 
MG. cos wec sae se: 8098 | Simon Legrand White | Nov. 1 | 12.5 | 11.9 
Improved. 
WOE heen so. 8099 | Bulteau Desprez Rich- | Nov. 1 | 10.5 | 10.0 
est. 
Wotesscace = ses 8100 | Florimond Desprez | Nov. 1]| 8.3] 7.9 
Richest. 
Dagens eee eels 8101 | Klein Wanzlebener ...| Nov. 1 | 13.3 | 12.6 
LOY ne eee 8140 | Vippe’s Vilmorin...... Nov. 5 | 14.6 | 13.9 
lO tighocsesoadedee 8141 | Simon Legrand White | Nov. § | 14,5 | 13.8 
Improved. 
Wes) Anead um seeie 8142 | Bulteau Desprez Rich- | Nov. 5 | 12.7 | 12.1 
est. 
DIN AS eee eee 8143 | Florimond Desprez | Nov. 5 | 12.6 | 12.0 
Richest. 
Waa ne oe sector 8144 | Klein Wanzlebener ...)] Nov. 5 | 13.2 | 12.5 
DMOnssresesce. sie 8161 | Dippe’s Vilmorin...--. Nov. 7 | 13.2 } 12.5 
WObescceonsat cos 8162 | Simon Legrand White | Nov. 7 | 138.6 | 12.9 
Improved. 
Obes sccm skiae ec 8163 | Bulteau Desprez Rich- | Nov. 7 | 11.5 | 10.9 
est. 
DO eesss sss - | 8164 | Florimond Desprez | Nov. 7 | 12.5 | 11.9 
Richest. 
Dee dedasenoeeeer 8165 | Klein Wanzlebener ...| Nov. 7 | 13.4 | 12.7 
MO eescicecs fest 8200 | Dippe’s Vilmorin...--. Nov. 12 | 15.4 | 14.6 
ID Dao tee seSEsbar 8201 | Simon Legrand White | Noy, 12 | 14.1 | 13.4 
Improved. 
IDG eee peeedeecr 8202 | Bulteau Desprez Rich- | Nov. 12 | 12.6 | 12.0 
est. 
ID earsccesin cece 8203 | Florimond Desprez | Nov. 12 | 14.9 | 14,2 
Richest. 
DOs a= é 8204 | Klein Wanzlebener ...| Nov. 12 | 13.3 | 12.6 
UNL ASE cee eee 8224 | Vilmorin.... . Nov. 1 Pek | 1255 
IDO Ceauerreeceee 8225 | Simon Legrand White | Nov. 15 ! 11.0 |. 10.5 
Improved. 
}O Ne Saao ener 8226 | Bulteau Desprez Rich- | Nov. 15 | 10.4 | 9.4 
est. 
101) 3 RARE oSeOne 8227 | Florimond Desprez | Nov. 15 | 9.8] 9.3 
Richest. 
LS orye eee 8228 | Klein Wanzlebener ...| Nov. 15 | 10.7 | 10.2 
DT aS SS eee 8229 | Dippe’s Vilmorin .....| Nov. 15 | 15.1 | 14.4 
USS et apactaeee §230 | Simon Legrand White | Nov. 15 | 14.9 | 14.2 
Improved, 
LOY) eee Hoge 8231 | Bulteau Desprez Rich- | Nov. 15 | 13.7 | 13.0 
est. 
10h ae ee ee 8232 | Florimond Desprez | Nov. 15 | 7.9} 7.5 
Richest. 
DUseakeess sconces 8233 | Klein Wanzlebener ...| Nov. 15 | 12.1 | 11.5 
LOS SS Aeneas 8234 | Dippe’s Vilmorin . -. | Nov. 15 | 13.4 |) 12.7 
LUE ee ee ee 8235 | Simon Legrand White | Nov. 15 | 14.3 | 13.6 
Improved. 
1) a ee eee 8236 | Bulteau Desprez Rich- | Nov. 15 | 12.1 | 11.5 
est. 
DO resameascsaee 8237 | Florimond Desprez | Nov. 15 | 11.0 | 10.5 
Richest. 
Gees tattoo lets 8238 | Klein Wanzlebener ...| Nov. 15 | 14.9 | 14.9 
1D yrs aos oe ae 8239 | Dippe’s Vilmorin...--. Nov. 15 | 13.0 | 12.4 
DOO e Sct deisiecce.. 8240 | Simon Legrand White | Noy. 15| 9.9] 9.4 
Improved. 
10 Fa 2 ie aos 8241 | Bulteau Desprez Rich- | Nov. 15 | 12,2 | 11.6 


est, 


- os 
3 om 
O43 Be 
of | Sue 
die Jul ees 
Cal a Do 
3 a | 
n 4 | 
P. ct.| Gams. 
19.6 | .81| 383 
11.5/1.17| 300 
8011.08] 580 
8.9/1.12| 320 
10.5} .99| 380 
6.9| 1.53} 330 
12.1} 1.03] 320 
9.71 1.08) 485 
7.7|1.08| 385 
13.4| .99| 168 
21.5 |) 68: |) 45h 
24.6): 250), 05. 
16.5 | .77| | 158 
18.5] .68| 168 
16.3 | .81 140 
133 | .72| 198 
18.9| .72| 170 
13.4| .86| 137 
17.4). Wil\> ade 
15.6] .86| 120 
26.1 | 159; 170 
19.6| .72| 135 
15.6 | .81 136 
23.6) .63| 103 
12.5| .72| 198 
12.8 | 1.08| 605 
9.8} 1.12] 760 
8.6/ 1.21] 830 
10.3| .95| 645 
11.41 .94] 370 
15.9| 195| 385 
16.4| 90] 285 
14,4| .95| 275 
8.8| .90} 530 
10.8} 1.12| 255 
16.5| .81| 320 
15.0| .95| 122 
14,1'| Sees) hatte 
15.3| .72| 195 
19.4| .77] 100 
14.4| 190] 450 
11.1| :90} 305 
10.4/1.17] 390 
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MARYLAND—Continued. 


g]e 2 = 
eae 2 2 
oe OV wes 
Serial : Whe E 43 os Eo 
Name of grower. No. Variety. 6 Saat) 2 2 € o = 5 & 
Rane ) Seopa zal eS 
n n A | m < <4 
Prince George's 
Cownty—Continued, 
é PaCte|Peact P. ct.|Gr'ms. 
Maryland Agrienl- | 8242 | Florimond Desprez | Noy. 15 | 10.9 | 10.4 | 76.3 | 11.0] .99 335 
tural Experiment Richest. 
Station. 
Woememeses cae as 8243 | Klein Wanzlebener ...| Nov. 15 | 13.1 | 12.5 | 84.0 | 12.7] 1.03 305 
Py Geae ce tia sis. 8244 | Dippe’s Vilmorin .... | Nov. 15 | 14.0 | 13.3} 90.3 | 19.4] .72 145 
Woveeesnce. 22s 8245 | Simon Legrand White | Nov. 15 | 14.2 | 13.5 |...... LOST vate 155 
Improved. 
10) Bese 8246 | Bulteau Desprez Rich- | Nov. 15 | 11.4 | 10.8 | 87.7 | 18.1) .63 350 
est. 
Wess <tnccasss sis 8247 | Florimond Desprez | Nov. 15 | 11.2} 10.6 | 80.0 | 14.5) .77 205 
Richest. 
WOst senna sass) 8248 |} Klein Wanzlebener ...| Nov. 15 | 13.2 | 12.5 |...... eal Sail 125 
WOR cet atee2 a2: 8249 | Vilmorin-.............| Nov. 15 | 15.4 | 14.6 | 82.8 | 24.4 . 63 555 
Wie stiacb congo 8250 | Simon Legrand White | Nov. 15 | 12.6 | 12.0 | 77.8 | 12.7) .99 380 
Improved. 
WWOSt cece eee as: 8251 | Bulteat Desprez Rich- | Nov. 15 | 13.7 | 13.0 | 81.1 | 17.8] .77 240 
est, 
lWithernseteae sence 8252 | Florimond Desprez | Noy. 15} 11.8 | 11.2 | 79.2] 12.4] .95 220 
Richest. 
19) See eee 8253 | Klein Wanzlebener ...| Nov. 15 | 12.3 | 11.7 | 78.4] 15.2 | .81 845 
Woes Se asseaseedss 8254 | Dippe’s Vilmorin ..-.. Nov. 15 | 15.1 | 14.4 | 86.3 | 19.6 77 245 
LOL Ss iS eee 8255 | Simor Legrand White | Nov, 15 | 12.7 | 12.1 | 76.9 | 14.1 . 90 260 
Improved. 
WOscrecdace ss dcro.. ~8256 | Bulteau Desprez Rich- | Noy. 15 | 11.4 | 10.8 | 75.5 | 9.7 | 1.17 460 
est. 
DOr sei vsstescoe: 8257 | Florimond Desprez | Nov. 15] 8.0] 7.6] 68.4] 7.4} 1.08 445 
Richest. 
DOL ccsscect secees 8258 | Klein Wanzlebener ...| Nov. 15 | 12.9 | 12.3 | 76.8 | 144] .90 199 
Wai sxeeetandee os God lea SOO pans Sine ni atatei tec Nov. 15 | 12.0 | 11.4 | 78.4 | 13.9 . 86 200 
MGas ssenseuccscnn 8260 | Florimond Desprez | Nov. 15 | 12.2 | 11.6 | 73.5 | 12.3 99 240 
Richest. 
WO saseecsts.cce 438 | Dippe’s Vilmorin -.-... Megh 54) 2270s e200) eae 34.9] .63 90 
WOsssseap oe stscus 8139 | Buiteau Desprez Rich- | Dec. 4 | 18.4 | 17.5 |..---. Bano |) oa tit 40) 
est. 
WGeseteee oseedaes | 8440 | Florimond Desprez....| Dec. 4 | 20.0 | 19.0 ]..-.- Die Gelmiie 58 
WO: at Sse eens aee 8441 | Klein Wanzlebener -..| Dec. 4 | 19.8 | 18.8 |-..--. 22.0} .90 63 
DDO" 2 Saat eetes ter 8442 | Dippe’s Vilieorin...... Dec. 4 {| 19.9 | 18.9 | 94.8] 20.9] .95 375 
WO: seicheee cee. 8443 | Simon Legrand White | Dec. 4 | 17.6 | 16.7 | 91.2 | 19.6] .90 213 
Improved. 
D0: {ace senses 8444 | Bulteau Desprez Rich- | Dec. 4 | 17.8 | 16.9 | 84.8] 19.8 | .90 163 
est. 
Bowser sissies. 8445 | Florimond Desprez | Dee. 4 | 13.6 | 12.9 | 83.4 | 12.6 | 1.08 238 
Richest. 
Doe teeeec ee ---| 5246-| Klein’ Wanzlebener ...| Dec. 4 | 17-4 | 16.5 |.---.- 17.6 99 125 
oo sachs sade) Re ee ee 12.9 | 12.3] 79.7/15.1| .90| 416 
J. H. Williams ...... 8175 | Sugar beet ............ Nov. 8|10.0| 9.5| 694] &3/121| 415 
SOrnacene seocehs 8176 | Extra Eclipse-......... Nov, 8) 8&9) 8.5 60:1 | 7.6 | 1.17 253 
NSERC eee nee eel occas Me ct cm eae n septatcillsaaeime-cioad 9.5 9.0 | 64.7 pit) A Tes ae) 334 
MASSACHUSETTS. 
S 
Hampshire County. 
Massachusetts State | 8030 | Simon Legrand | Oct. 27 | 11.1) 10.6] 81.6] 13.7] .81 430 
ExperimentStation. White Imp. 
Ie Be aera 8031 | Dippe’s Vilmorin...... Oct. 27 | 11.8 | 11.2 | 80.3] 12.4] .95 518 
NTH SS BS Shoes ee 8032 | Klein Wanzlebener ..-| Oct. 27 | 18.3 | 12.6 | 86.9 | 14.9] .90 340 
IDWS S2ocded soosere 8033 | Bulteau Desprez Rich- | Oct. 27 |] 9.8] 9.3 | 80.7] 10.3] .95 458 
est. 
Gem nme eee cams 8034 | Florimond Desprez. ..-| Oct. 27 | 13.2 | 12.5 | 84.7) 16.3] .81 595 
PAR CLR Seer ha wilco arl citetiate asians scatieacnheso| sce SOE TI. |) W2) | 825877-13:.5 |- . 88 468 
Suffolk County. . cs 
Wiebe rice G22! IST S90 | dan scc Seco ceccnn sss ens Nov. 5 | 16.8 | 16.0 | 82.8) 17.0] .99 350 
25243—-Bull, 30-—2 
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MICHIGAN. 
iv eh pes FS 5 
3 z © = 
sae [i oe es 
Saris , When | & 5 og i 
Name of grower. pare Varicty. seusinede : 2 a 28 &S 
B18 |e tS Sie 
=] =I 5 eS ao Ps 
na n A | m~ q id 
Clinton County. P.ct..| P. ct. P. ct. |Gr'ms. 
George Archer ------ 7887 | Klein Wanzlebener -..| Oct. 16 | 12.9 | 12.3 | 81.7 i 81 745 
1} a Se ee | 7888 | Florimond Desprez | Oct. 16 | 11.2 | 10.6 | 72.7) 15.6) .72 780 
Richest. SS ee re 
AVOTIAUC foo des | ones ns hoeccne neon ae coonssmn=en|cmninaneinme 12.1} 11.5 | 77.2) 15.8) 277 -763 
Eaton County. 
D. J. McCargan...... 8278 | Florimond Desprez ...| Nov. 18 | 9.0] 86 ]...... 8.7 | 1.03 167 
ae SoeBooscuese 8279 | Klem Wanzlebener ...| Nov. 18 | 10.2 | 9.7 ]...... 10.3 | .99 207 
AV OTARO sh secine| ance <|\cebacie ocae oe! netem=njcieieel m|scmmcle ein 9.6) || So alee 9.5 | 1.01 187 
Gratiot County. | 
William Howe....---. | 7989 | Klein Wanzlebener ---| Oct. 25 | 14.6 | 13.9 |...... 14.8 .99 550 
TO}n a ee eee TOGO se aeClon seme eaceeaes Oct. 25))| Test aelerOn peers 12.0 | 1.17 300 
RUAN ON Creme oe cice oci=- 8212 ~ GO... seeseseceeee--| Nov. 14 '] 9:3 | (8:8 [70.5 |S Os0n ssn ema: 
Wie nacre savers ss 8213 | Simon Legrand.-....--- Nov. 14 | 14.0 | 13.3 | 80.9 | 14.1] .99} 1,470 
PAVERS OM ees lca ccd pac stccaasnantcdsseomersee | emenee eer 12.9 | 12.3 | 75.7] 12.5 | 1.05] 1,018 
Huron County. |} act tal : 
W. P. Hatheway..... 7855 | Klein Wanzlebener -.-| Oct. 13 | 11.7) 11.1 | 74.7] 9.8| 1.20] 1.282 
Ingham County. = & 
William Potter ....-. 8269 | Klein Wanzlebener ...| Nov. 17 | 13.1 | 12.5 | 76.6 | 10.3 | 1.26] 1,515 
Tonia County. | mace? 
Drab J. HOwe..s.-'- | 7696 | Lemaire-............- Oct. 6] 17.7 | 16.8 | 84.7 | 21.6] .82 387 
| DY aS nee ae 7706 | Klein Wanzlebener....| Oct. 6 | 14.2 | 13.5 | 81.1] 14.2 | 1.00 443 
ASV ETAKG). cassie <\eeewallweesia'e Stamos on wanee tena Leone 16.0 | 15.2 | 82.9] 17.9] .91 415 
Lenawee County. | ee cs 
W.R. Osborn ........ 7902 | Whits Sugar ..........| Oct. 17] 86] 821] 60.6 | 8&7] .99) 2,475 
1D fii5 20 eee (RTE YNs Sha lojp obenee Bet eas fe Oct. 17| 82] 7.8) 60.3; 10.1} .&1]| 1,910 
| ———S eee ey a 
Average....... eee Neil wie le wen topesteesesccnt | See eee 8.4] 8.0]60.5| 9.4] .90! 2,193 
Macomb County. | | 
| 
J.S. Lawson.......-- 8047 | Klein Wanzlebener ...| Oct. 29 | 16.8 | 16.0 | 89.8 | 98.5 | .59 680 
LOY 5 = ae eee 8048 | Simon Legrand........ Oct. 29 | 15.5 | 14.7 | 85.2 | 18.0] .86 705 
VET AD Ole seat} nas eselinneclocleoabnn dacaeeeec see Seen eeeen 16.2 | 15.4 | 87.5] 23.3| .73 693 
Muskegon County. ie 
M.B. Averill ........ 7633 | Florimond Desprez....| Sept. 29 | 10.0 | .9.5 | 70.4] 8.3] 1.21 365 
Ee ean ee 7634 | Klein Wanzlebener ...| Sept. 29 | 14.2 | 13.4 | 80.2] 14.3] .99 297 
Jno. McNitt ...--....| 7643 |....do........... rene Oct. 1/ 13.7] 13.0 | 805|17.8] .77 415. 
DY ee oe eee 7644 | Florimond Desprez Oct. 1] 11.8] 11.2 | 80.8 | 13.7! .86 542 
Wm. Wartmann...... HMO cin cess hun eee Oct. 4 | 12.9 | 12.3 | 81.7 | 11.0 | 1.17 400 
Henry Paulman...... (677 | Florimond Desprez.--.| Oct. 4 | 13.8 | 13.1 | 85.2118.7] .74 735 
Uso Esso s52e- 7678 | Klein Wanzlebener ...| Oct. 4 | 14.3 | 13.6 | 85.1 | 20.1] .71| 1,045 
i Se ey CCD eas >< ene ce eee Oct. 4] 12.7] 12.1 | 83.0] 14.6] .87] 1,015 
Orange Daggett ..... | 7971 | Florimond Desprez....| Oct. 24] 9.9| 9.4 | 78.5|10.4] .95] 1,450 
Rees Se | 7972 | Klein Wanzlebener ...| Oct. 24 | 10.6 | 10.1 | 75.7] 8.8 | 1.21 | 1,070 
J. R. Devenport...... S2RHN eSiaMiss cc 2s. cacneene Nov. 19 | 16.4 | 15.6 | 89.1] 17.2] .95 355 
AWOLAMGS fas -c04\| Use sa2| Soe aasteesehopecs aches ss <a batee any 12.8 | 12.2 | 80.9!14.1] .95 699 
St. Clair County. i 
Fritz Sagate......... Stole ora comehn eect cee Dec. 1/ 10.5 | 99.8] 71.5] 8.3!1.21] 1,660 
Saginaw Ovounty. 
OD: Glarke.:<.3:.--. 7999 | Klein Wanzlebener Oct. 25 | 14.2 | 13.5] 97.1] 17.5] .81 720 
0 RR ee 8112 | Florimond Desprez... Nov. 3/129] 12:3 | 76.8 | 11,9 | 1.03] 825 
veragesecuse.|seee cele Sears eect or eS ea asks cies |o eee 13.6 | 12.9| 82.0] 147| .95| 7738 
i eR a ei 
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MINNESOTA, 
2 4 Ro os 
cad | Bla Bic Cys 
_ {Serial F When | 3 & = eS 
Name of grower. Nan Variety. réceived.| 2 2 : = 2 25 
S 0 iets) aoe redler G 
Beets ko wee that a |e 
n n A 1M 4 <4 
Anoka County. 
IP ck |ea Cb, P. ct.| Gr'ms. 
John Hunter .-..---.- TADS) Bec Gaeocc: paso mOeoeee Oct. 2; 12.3.) 11.7 | 75.5 | 1021 | 1.19 440 
() Se eee MOB OU Sa aerate teeta ster sae eso tain OGties 2a 9) be Se. 6 1 07.2) <9 680 
PALS GOW. - ss5,-.010 <5 MUD eae cuasatesia?-ecciecias == Oct. 6 | 14.9 | 14.2 | 85.0 | 16.4 91 735 
John Hunter .---.--- UOT ica so sne Geese CoGoDe Oct. 6 | 16.3 | 15.5 | 82.3 | 18.3 89 387 
CANON COI WhOS ||) acer nese as==ncm ae. Oct. 6] 12.0 | 11.3 | 76.4 | 11.3 | 1.06 607 
¥F. A. Edgerton...-.... 7712 | Klein Wanzlebener OGin Ga) Lt else 4) 220) 1626) |. 85 407 
J 6A Syst} eee eae ipl Dn Pence sprees or oeineticioe t= c Oct. 26) 1375: || 12-9 76.2 |- 14.5) |) 98 750 
APPA DIMO LOM eS cas} LLG Nosecc coz) )-Salcecceesac~': Oct. 6] 10.5 | 10.0 | 63.6] 7.2) 1.45 617 
Joseph Ridve.-....-- 7717 | Klein Wanzlebener .. | Oct. 6] 10.8 | 10.3 | 74.5] 10.8} 1.14 590 
Edward Stack asses SUOBL Le On seers scans IL OCks an amateloods e206) Wend 20) Aer. 1, 160 
Average..--..-|.----- eee eeemateeacaet osace |seaanelcece | Leis! || La.G. 176-72 | 13.4 1° 1.05 637 
Becker County. es. ii ~ 
Hans Jagers..--...-. SOG2H Sry aicae wie wictete® =racie'- Oct. 30 | 15.0 | 14.3 | 77.3] 11.8; 1.26] 1,060, 
100) Sates eee SUGR Tose Olen soc cieejewec es Oet. 30) | 1307 | 13.0) | 749+) 12:7 || 1.08 1, 200 
IDs o2d5 Shoneenese 8064 | French sugar --.-... .-- Out. 30] 9.7] 9.2) 68.8] 6.6] 1.48] 1,970 
JSD DS GaS355| |e Sal bs See ege econ casted acecemees 12.8 | 12.2 | 73.7 1.10.4 | 1.27 1, 410 
Blue Earth County. ra is 
Be Wi SOWOr -\-\--5-i-.<% 7608 | Klein Wanzlebener ...| Sept. 26 | 13.4 | 12.7 | 80.2 | 13.2 | .99 480 
etseite sic ieys ote 7609 | Florimond Desprez | Sept. 26 | 11.3 | 10.7 | 76.8 | 11.4] .99 500 
Richest. 
10) esse OOP tee 7610 | Klein Wanzlebener ...| Sept. 26 | 10.9 | 10.4 | 74.1 | 9.7 | 1.12 587 
EB as aie OPS saa 7629 | Florimond Desprez....| Sept. 29 | 7.9 | 7.6/ 60.3] 651.21] 1,135 
Obese Indes | 7030 | Lemaire Richest -.....| Sept. 29 | 11.4 | 10.8 | 77.6 | 11.1 | 1.03 955 
Chas. Bonnets Syenese UE RIG ee Be ener ee Oct. 10) 1.5: 1059) || 7352 9.0 | 1.28 523 
» date ch eeeiaoes 7650 | Florimond Desprez---<| Ort. 10>) 1056) | 1052 | TL0 |) 9) 6 | 1.11 693 
Gilbert UOTE Sat) TS oe Se eS Aa eee Oct. 18 | 11.1 | 10.6 | 76.1 | 12.3) .90 500 
JASHETILGS S32 | el Ae ee Seer eae Sata eee REEOO)) 1OSb eta ie eLOsas le 08 684 
Brown County. j f 
Herman Praender.-.-.| 7660 | Florimond Desprez.-..| Oct. 3] 7.7] 7.4] 66.4} 7.31.06] 1,370 
Orese se sees sac 7665 | Klemm Wanzlebeuer ...| Oct. 310.1) 9.5 | 69.7 | 7.8 | 1.29 945 
PAMTOT AMG ea efan mot ass \vsnisieis\eamciaio ce wists ove ein sie |seeestes oi 89] 85) 681) 7.6)1.18} 1,158 
Carver County. 1 ae a pee 7 
Leonhard Ziermann -| 7753 | Klein Wanzlebener .-.| Oct. 9 | 15.8 | 15.0 | 81.0 | 15.2 | 1.04 503 
JO 252225 95e4oee Ti54 | Florimond Desprez..-.| Oct. 9 | 18.2 | 12.5 | 77.5 | 12.7 | 1.04 642 
GeaRenberb. 2.02.50... 7968 | Bohemian..... .....-. Oct. 24) 9.2] 8.7) 65.7 | 6.4})1.44] 1,640 
DOS eae aie tte ones 7969 | S0aSau Stop BS SOOUehCEEe ee Oct. 24| 8.2) 7.8] 60.0 | 4.8/ 1.71 1, 020 
PARNERAO Oertsa smc) = Sse Olesen. «cetiew ences cece cies [seaacurecs TSG On alel |) 9) 8 hel 951 
Chisago County. hie 
Eric Jonason .....--. 7631 | Klein Wanzlebener ...| Sept. 29 | 12.2 | 11.6 | 75.3 | 10.4 | 1.17 680 
Dope=ss2ess: 7632 | Florimond Desprez.---.| Sept. 29 | 15.1 | 14.4 | 79.5 | 14.0 | 1.08 495 
L. J. lane = Seas PS ODIN eetece ayes aimee Ca Shaler Oct. 14 | 13.8 | 13.1 | 80.2'] 15.2 - 91 650 
2 Sf epes oes oes SOs Seay secrete Soe eee cs) Obs, 4a! P12: 7712s 80.9 9.8 | 1.30 1, 265 
L. 0." Sowiies SHAS S4 HODoe pao d eee mms cereesins eats Oct, 24 | 13.9) | 13. 2°) 83.7 | 15.4 - 90 1, 525 
PANERA OE He earl Gaim ais- (cic die, ancvicesscnsuncce cs |saceeces-s 13.5 | 12.9 | 79.9 | 12.9 | 1.07 923 
Clay County. | - 
C. B. pete edge ....-- 8205 | Klein Wanzlebener Nov. 12 | 13.6 | 12.9 | 73.9 | 9.1 | 1.48 865 
ag ceerssSnee tod Sap Pee eases beeeeee see eee Ih Last, LaxO) O05: Le, su 1.03 665 
Average..-.... [pseisse|aparcs <nasc-sbe5= S- F000) “wise seis 13.7, | 13.0") 7522 | 11.2'| 1.26 765 
Cottonwood County. 
Simon Huntington...! 8007 | Florimond Desprez....| Oct. 27 | 15.6 | 14.8 | 72.9 | 10.8 | 1.44 675 
Ot meee. Senate ISO08 |" -hdossss.-2-5-20cceeee| Oot, 27 | 10.3 |) 9.8 | 62.4) 5.9 | 1.75 | 1,120 
t I ——— 
Average...... aces | RNa tibet fed casiart 13.0|12.3167.71 84/1.60| 898 
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MINNESOTA—Continued. 


o $ 5 ~ 
S| 3 EI of 
=] <=! Oo Ooty 
a | 4 Sa e2 
ay k WI Bhs 2 2 
Name of grower. py Variety. cueiron 2 2 o o8 ae 
S Oe oll isa abet Pane 
Si SOM tees alee ac Na 
M 7) FY mM <q { 
Dakota County. 
DEAT Nae ain P. ct. |Gr'ms. 
ae OCD ee nnees= oi | 8110 | German sugar.....---- Nov. 3 | 16.7 | 15.9 | 84.4 | 14.3 | 1.17 400 
Deer peee eo Shite ren SU La eraie me - Nov. 3] 14.0] 13.3 | 77.8] 9.0 | 1.44 333 
JE ie Eee ae Se so) |ooe ECO boooe sense beborc |sacocccmnc 15.3 | 14.6 | 81.1 | 11.6 | 1.31 . 367 
Faribault County. i 
C.H.Culver........- ey ee peer CA et Dee. 6| 9.6] 9.1] 66.2] 6.3]1.53] 880 
Wes ae aaa eae SIGO katate sen, snaeeeeeme snes Dec. 6} 10.9 | 1004)) 63.0) ); “5/20/20 865 
AGC) 5 ase50) POH eica Een oc eno cpape Goce seclibotooncss¢ 10.3) 9.8 | 64.6) 5.8} 1.82 873 
Fillmore County. ( 
Dr. C. H. Robbins-....| 7312 | Simon Legrand ....... Oct. 13} 9.7 | 9.2) 56.0) 5.9 | 1.64) 2/262 
ee LO Wiser cc ncces S14.) | "Brabant= ae. es. sees Nov. 3 | 14.2 | 13.7 | 83.2 | 15.2] .95 390 
AVETAC Osea cr s| meaac|cccst a visas sine sccceies sect | enemas 12.0 | 11.4 | 74.6 | 10.5 | 1.30 826 
Goodhue County. a é 
Edward A. Donnell | 7788 | Klein Wanzlebener...| Oct. 11 | 16.9 | 16.1 | .86.7 | 18.2 . 93 447 
William Haginan ....| 8125 | White sugar ........-. Nov: 451) (8251 Az esew 5.5 | 1.48 | 1, 025 
J.G. Stearns. ----| 8188 | Klein Wanzlebener ...| Nov. 10 | 10.5 | 10.0 | 75.6] 9.0) 1.17 930 
George W. Judd..... 8189 8.9 8.5 | 63.6) 7.4] 1.25 815 
Mrs. James Guero .-..! 8190 5) Ser | fot ET By reef 7.9 | 1.48 390 
eee haGher....- 5: 8416 12.7 |, 12.1) 7354 | -7. 8} 262 520 
AV OPAUGi-.)5 alla Sohee |vewe menecs seines cate cReee eae eee a Ea hee A 8 lates S521 685 
Hlennepin County. : Heh 
Olaf Johnson ....---- (OA Re A ocee peeeee SsbB ace Oct. 22 | 24.7 | 14.0') 92.5) B49 See 780 
Manseburiin came =.=. 97949! | Saos. coos 5 See Oct. 22°] 1256) 31:9) | 6954-)" Si25 Mos 940 
George Dawthwaite .) 8132 | Klein Wanzlebener ...| Nov. 4] 9.4] 8.9 | 68.6] 7.5] 1.26] 1,560 
WORE os <is cise 8133 | Florimond Desprez..-.| Nov. 4] 9.7] 9.2 | 69.8} 7.5] 1.30 570 
Peter Weinand ....-. BTS IK nah see SE ein te eee Nov. 6 | 16.5 | 15.7] 79.3 | 15 3 | 1.08 SI7 
William H. Loverin..} 8171 | Klein Wanzlebener Nov. 8 | 15.6 | 14.87] 87.2 | 1558.) <'99 600 
SVEN AO oe ats oan oe mc n|| edt sno s eee erecta eae 13:1 | 12.4 | 77.8 | 11.5 | Lage ay2i6 
Plouston County. ie 
Heiman Pederson --..| 7620 | Klein Wanzlebene1 Sept. 20 | 13.7 | 13.0 | 80.6 | 12.7 | 1.08 510 
Tsante County. 
Gaulbey & Anderson.| 8196 | ..... .-..-..-cscc.cece Nov. 11 | 10.9 | 10.4 | 67.9 | 8.7] 1.26] 1,445 
N. A. Ahlstrom ...... 7790 | Klein Wanzlebener..-.| Oct. 11 9.8 | 9.3 | 68.0} 6.6} 1.48) 1,925 
WO Scie sethas rete 7791 | Simon Legrand ....... Oct. LL | 10585) 1053" Woo Bs Sie ies 1, 500 
PANTERA FON \icaejeci| saci as| (bcc ilektele cid xrow is Be oe oe ee 10.5 | 10.0 | 70.5 | 8.1) 1.33] 1,623 
Le Sueur County. ii 
AT (Ore cyt a See Tikit) Pee aS OS ere a eee Oct. 11 | 11.8 | 11.2 | 74.2.) Sisiiased 500 
Do. Stem LOO | cc ane cae Seer eee me Oct. 11 | 11.0) 10.5 | 71.9 | 13°67)" 2st 515 
TNS SOT AE NIT al, [SE A PP ot eee ga ed | Comer 11.4 | 10/8732" | een ees 508 
Lincoln County. = - S 
AUG Orniltscact-— osc. 8104 | Klein Wanzlebener....) Nov. 3 | 13.2 | 12.5 | 73.7 | 10.9 | 1.21] 1,513 
1D ih Ses See 8105 plot one Desprez | Nov. 3 | 12.7 | 12.1) 72:6 | 19:9 de sOneelene 
tichest. | eee 
AE GVIET SETS BES ESAS ea Os a a el 13.0 | 12.3 | 73.2] 10.4 | 1.26] 1,343 
Lyon County. rape fe 
Andrew De Sutter 8126 | Klein Wanzlebener....| Nov. 4 | 13.7] 13.0 | 72.5] 9.7 | 1,44 500 
1 DY: eS eee ee STs) aes ces eee soe ees wees = ae Nov. 4 | 17.6 | 16.7 | 83.8 | 11.5 | 1.58 480 
| ee 
PANEIGEO clone n cel wanice| cook cence vce wreice ewenelces senor 15.7 | 14.9 | 78.2 | 10.6 | 1.49 490 
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MINNESOTA—Continued. 
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o re 1 ~ 
=) a) a 
Ss : 0 
& oe 8 a 
= Serial Ber When a dz Dae ° 
Name of grower. No Variety. received.| 2 @ 2s | og 2s 
ED (A= a (is te Westie | a 
0 de ileal ranasleole 
RQ mM ie MD 4 x 
MeLeod County. 
Pict Pct. P. ct. | Gr’ms. 
Daniel Devitt...---.- 7651 | Florimond Desprez | Oct. 2) 10.0] 9.5] 69.4] 7.5) 1.34) 1,090 
Richest. 
Woscessnete seca" 7652 | Klein Wanzlebener....| Oct. 2 | 18.0 | 12.3 | 77.9 | 12.7 | 1.02 795 
Songs a Ged Se eee ae 11.5| 10.9] 73.7| 10.1] 1.18 | 943 
Marshal County. Pore. 5 i 
IN-EB]ONES:. -— =m. -- = 7657 | Klein Wanzlebener..-.| Oct. 2] 8.9] 85 | 66.9) 6,5 | 1.37 740 
Martin County. Shee eliree aly TPae ya 
William H. Budd .--..| 7877 | Klein Wanzlebener.-..}| Oct. 15 | 15.0 | 14.3 | 85.2 | 13.9 | 1.08 730 
DOsse-e--n-e=----| 7879 | lorimond Desprez -. | Oct. 15} 10.3) 9.8) 70.5.) 7.9 | 1.30 735 
Nelson Bouse ..------ 7959 | Klein Wanzlebener... | Oct. 23 | 12.9 | 12.3 | 76.4] 9.6] 1.35 725 
(a eee eae 7960 | Florimond Desprez.--.| Oct. 23 | 9.0} 8.6 | 64.3 | 15.4 | 1.39 620 
Hen yeAndenman, 29 /0f963! | 22d. cjs2-1-. cee ci cesces OG e237 LI | 12. DT 7630. | 10207 fe Le, 850 
William Suter ....... BOON Ries Ses Cee ies Oct. 30] 9.0] 84] 64.7] 6.5] 1.39] 1,670 
MW Oteeee ones i- 2: SOM ascctanee keto cui stare saise- Oct. 30 | 13.4) 12.7] 77.0] 9.3] 1.44 895 
PAR ERA Oe sersian eat te lcncee weistin ni aclemioacceeme lb amemaciecs 11.8 | 11.2 | 73.5 | 10.5 | 1.30 889 
Meeker County. R 
i, Evenson .....--<-- MhOSa| MaCMIAITB os = sas ae ome me Oct. 10} 11.1 | 10.6] 74.0] 9.0} 1.24 15 
1D) pone eae eeoREBe 7769 | Florinond Desprez....| Oct. 10 | 12.0 | 11.4 | 75.9 | 10.4 | 1.15 35 
PS SVAE TOE CCG ieee cet llnn Peso | Sy layar pieaim ale: ofbjcloraiajeie\atateicl| Ws < oinvc selects LE, 6 | DE) |) 75.0 ONT el LB 520 
Murray County. eared ae eek aeeri vain i 
George B. Stiles ..--. BORGHESE cena on csnrcee cect ee es Oct. 30 | 13.3 | 12.4 | 86.1 | 12.0} 1.08 600 
Wie ease coe es: BUM nce sete onicioneeiteniee os ay. Oct. 30) | 12.6 | 12.0 | 84.6 | 11.3 | 1.12 410 
Wath Maxwell’. =... roPA Ute} RAN rete Nov. 14 | 18.6 | 17.7 | 84.3] 19.6 | .95 279 
James Taylor.....-- CHIE) || oan se cccecace: 26 Secane Nov. 14 | 18.7 | 17.8 | 82.4 | 18.2 | 1.63 280 
OMe. iS acess: LS) s | eeeereter tee seaete ie ciaie ee ie « Nov. 14 | 17.1 | 16.3 | 84.7 | 17.3 ~99 475 
ERSVGU aso cid Panes Meee aes wine strc eh isiass |eoe ss eee es 16.1 | 15.2 | 84.4 | 15.7 | 1.03 415 
Nicolet County. 5 
diz Vane) <2). 3.22225 OOD Ml scatecis@ asitslees cos eens Oct. 23 | 18.7 | 13.0 | 75.6) 9.3 | 1.48 612 
Noble County. ime A i : 
Jeo. Moulton ...<.:-.4 ABO Oil IWOHTGO sce 2 cciaiwecic sic soa Wore, del 1enSaitenl | enGr2e Li a 1, 060 
NORE seers a = - SOUS Uneee eee se eee idae vee a2 Nov. 1 | 18.7 13.0 | 76.6 | 12.2 | 1.12) 1,475 
ARON Gps ead se seach Leis mace cecaae taicciewan|vecelosac’s Se Salle lalnGsaai! D180 dele) eel 268 
Pipestone County. ay P 
Dad GaATNard= = 25.5% BU0sS eHoliandeasss os sce se x Nov. 1] 10.3] 9.8 | 67.4]° 7.6 | 1.35 933 
Ue iat Si cita SOOT hie tee ates omit main creime cie’s Nov. 1 | 12.9 | 12.3 | 74.6 | 10.2 | 1.26 1, 379 
PAN OMA D Bias hrs |i ena As wan (eiseebtas ecliae siaeasllaoe sae eas TAGs OD | Oae sao | lot 
Ramsey County. i 
Minnesota Experi- | 8287 | Klein Wanzlebener ...| Nov. 20 | 11.2 | 10.6 | 81.8/ 13.8] .81 783 
ment Station. 
Os gtect dee sees 8288 | Bulteau Desprez Rich- | Nov. 20 | 10.8 | 10.3 | 77.1 | 12.0 90 990 
est. 
Wore asec ses sak. 8289 | Simon Legrand White | Nov. 20 | 10.9 | 10.4 | 74.2] 14.2 | .77 653 
Improved. | 
WO enasaccas— soc 8290 | Dippe’s Vilmorin..-.-... Nov. 20 | 12.9 | 12.3 | 89.6 | 19.0] .68 873 
DO; erik cece esense 8291 | Florimond Desprez....| Nov. 20 | 9.4] 8.7 | 88.2] 12.2]) .77 | 1,035 
1M) Se hese Spee See 8292 | Vilmorin Sugar ...-... Nov. 20 | 10.8 | 10.3 | 77.7] 12.6] .86 635 
Wola Sete niesasice 8293 | White Sugar,Gregory .| Nov. 20} 10.1] 9.6 | 88.4 |-12.5 | .8L 770 
DOs ahs siseecse ce 8294 | Improved Imperial....| Nov. 20] 8.0] 7.6) 74.8] 9.3] .86 | 1,185 
1010) Aare ae Seee 8295 | Excelsior Sugar-...-.-.. Nov. 20 | 11.3 | 10.7 | 82.7 | 12.6) .90 805 
Dostedei SeAthn- 8296 | Lane’s Gregory .-.---.- INiOv. 200) 835 eS) de 2 = 7.9 | .08 650 
Great ecto --| 8287 | Lane’sImprovedSugar) Nov. 20 9.9 9.4 | 80.5 | 10.4 95 870 
WORD sa aeaewa elas. 8298 | Vilmorin White Imp..| Nov. 20 Ooi 9.2 | 86.1 | 10.2 .95 796 
PARCEL CCE Sos Bee eeas | San cce wen ic< acca ccccen|esnnmescsy 11.1} 10.6 | 81.0 | 12.21 «86 830 
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MINNESOTA—Continued. bee 
o = ft ~~ : 
aralae e cm 
a | « $ EE | 
Seri : When 5 _ = 2 
Name of grower. Bo Variety. Saeed 2 2 i 2 P SS 
= = Sen ees : aS 
oO (3) » ol a o 
I =) SB | 8 a si 
mn | HH |n eet ier 
Iieck County. 
eed tea Picts ects P. ct.| Gr’ms. 
J. F. Shoemaker..-.-. 8150 | Klein Wanzlebener..-.| Nov. 6] 14.2 | 138 5 | 79.3 | 12.7 | 1.12 870 
Steele County. } 
Clark Chambers..--. 8027 | Florimond Desprez.-..| Oct. 27] 8.5] 8.1) 60.3] 7.6) 1.12) 1,230 : 
fies = tse P| eae (shane ena Se Nov. 17 | 11.0] 10.5 | 74.8) 87) 1.26 855 
ING GLEE) See eel Reto SEE SeC Oo BapEeEenice caecre fiaecodcbica 9.8} 9.3 | 67.6} 8.2) 1.19] 10s 
Travers County. 
H. C. Burtlet..-.-.-.. 8102 | German Legrand...... Nov. 3.18.3 | 17.4 | 79.2 | 14.1] 1.30 840 
NO ees crates iets sisre ys SLOG  ots O neater eine teatate Nov. 3 | 17.5 | 16.6 | 73:3 | 14°6)) dea 575 
SAV ONAD Bana [ac nicicis|nown's ats Suis tie cleo See e ee eee eee 17.9 | 17.0 | 76.3) 14.4 | 1.26 708 
Wabash County. 
John Ween ........-. 7641 | Florimond Desprez ...| Sept. 29 | 10.3 | 9.8 | 71.0] 7.1] 1.44 280 
Washington Oounty. 
Roger S. MeIntosh...| 8018 | Florimond Desprez....| Oct. 27 | 11.3 | 10.7 | 79.5 | 10..7 | 1.08 810 
Doz----,-  :.----| 8019'| Klein Wanzlcebener... | Oet. 27) | 135601229) "80! du SL sro ules 710 
Henry-B. Vollner....| 8169)| French Beet....-...... Nov. 7 “41.7 | V1.1) 6952) oie boa neo 
PAVVOPA OO .z <2: 158i) Uataaictallsc o Sap ceca cccamh en snesrleeeeraee es V1.2 1056) |) 7654.) TONG eet 1103 | 
|) | — | — . 
Wilkins Oounty. 
Zobt. Glover......--- 7Te0Gs|Dutehs-. <n. ees Sept. 24 | 15.4 | 14.6 | 80.6|15.6| .99| 447 
Wright County. | 
C. W. Judson ........ 7967 | Klein Wanzlebener..-.| Oct. 24 | 10.5 | 10.0 | 71.4] 81] 1.30 910 . 
| 
County unknown. | 
Henry Hillesheim -. | 8137 et Dec. 2] 6:6) 6.3 | 61:7 | 4:6; (Sida s2n055 
MISSOURI. 
Bates County. 
Jacob Blocher..---.-- 7900 | White Silesian ..-..--. Oct. 17} 9.1) 8.7 | 66:9) 8.450108 500 
DO eee ee weees 7901 | French Sugar ..--..--. Oct. LT) 8.4) 820) 66275) esas 700 
Average.....-. | sacl pisses 8.8| 84/667] 82/1.08| 600 
NEBRASKA. 
Antelope County. 
F. H. Trowbridge. ...| Sept. 22 | 16.1 | 15.3 | 82.1] 16.9] .95 241 
OD eS ae Sea Sept. 22 | 15.9 | 15.0 | 81.5 | 16.7, .95 226 
DO eRe eee Sept. 22 | 16.6 | 15.8 | 88.8 | 16.1 | 1.03 176 
Uy ee ae ee Sept. 22 | 18.8 | 17.9 | 81.8 | 18.3 | 1.03 119 
C. A. Hathaway -.... 7672 | Florimond Desprez | Oct. 4 | 13.1 | 12.4] 75.2 | 9.8] 1.34 455 
Richest. g 
1 Daa eee | 7673 | Klein Wanzlebener ...| Oct. 4 | 14.1 | 13.4 }.-.--. 9.0 | 1.55 200 
LB OE: See eee 7674 raga Desprez | Oct. 4/10.3]) 9.8] 70.9} 7.6} 1.36 885 
Richest. , 
ihe atnwneaewca 7675 | Klein Wanzlebener -.-| Oct. 4 | 16.0 | 15.3 |...-.- 13. 6°} 1.18 265 
E, L. Heneway....... T0972 QOe toc ses, cams Oct.) 16>) Jas: | 1S eai 77a Si elie cee eee 755 
LOD ee ea ed 7698 | Florimond Desprez..-.| Oct. 6 | 12.2 | 11.6 | 77.7 | 10.3 | 1.18 410 
SSSI HE ae TT AON Ceca seen ee me ee terete Oct. 7 | 13.3 | 12.6 | 70.4 | 12.2 | 1.09 250 
Dose ehion eee 7729 | Improved White...... Oct. 7| 9.0 | 8.6 | 72.0] 8.4 | 1.07 382 
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NEBRASKA—Continued. 

laeeies eg S 

ie: 5 = 
Ee ae 2a 
Seri = , = = = 2) 
Name of grower. ea Variety. ee a| 9 2 2 [38 & 22 
2 2 7 pete : aw 
5 2 = = | oo 

=} 3 s 3 a I 

n na A lm <q <q 

Antelope County— 
Continued. P. ct,| P. ct. P. ct.| Gr’ms. 
C.E. Heneway.. ... | 7732 | Klein Wanzlebener...| Oct. 8 | 7.9] 7.5 | 63.4] 4.8] 1.64 920 
Dy) de Bes pes eet 7733 | Florimond Desprez ...| Oct. 8] 9.2 | 8.7] 65.3] 6.4] 1.45 540 
C.M. Wyman.......- 7742 | Klein Wanzlebener...) Uct. 8 | 10.9 | 10.4 | 65.7 Pon sito: 440 
MN eee a: aie crahiaete 7743 | Florimond Desprez.--.| Oct. 8 | 12.1 | 11.5 | 65.7 5.3 | 2.28 430 
James Lewelan...--. MMOL MENS alas sciwinsisielaciolasiat = = 2/2 Octre 9) 10363) 105 1550: 2) 728) | 136 357 
Bae oyafAarate site = WaPo aes een a ceee esse SIRO Chan 2o LOLOM ALON an 2 a BoB. | Loe 170 
George Brokaw..-.--- UOOdeieaaneeie ence b ~iae cna ate Octe 1451107) 10527) 6822) | 1155 |) \..93 491 
W. H. Cormeny.-.--- 7997 | Florimond Desprez Oct. 25 | 16.5 | 15.7 | 86.4) 16.7] .99 380 
1.0 ee ee MONON ltorteta, oteyatates rae cree ara a2 Oct. 24 | 10.3 9.8 | 76.8 | 13.5 | 1.08 280 
Carl Roben.......... BSG) |S aees satiny ch. acisics oe Oct. 31 | 14.6 | 13.9) 78.1 | 13.0 | 1.12 680 
DMP sears steer cis areisinye 8087 | Simon Legrand .....-. Oct solypile. 94) Lan2)|| 79.81) 1259) } B08 520 
10) See eee eee 8088 | Klein Wauzlebener...| Oct. 31 | 13.6 | 12.9 | 80.5 | 14.3] .95 565 
Mose ves secede SQROs MM espregise sss osco. con. Oct. 31 | 12.5 | 11.9 | 73.6 9.0 | 1.39 490 
LEC Seana SOTM eh Weems peace) es <= Oet. Bie 14565). 13:.9)| 5-22 - 11.2 | 1.30 350 
1D Re nO eee 8091 | Lane’s Imperial.....-. Oct. 3 16 toi) al a PAG eens 9.4 | 1.39 320 
RPACOINS <<1=0,25 es = = 2 81090) Vilntorm’: =. 2225225... Nov; 3. | 16.7 | 15.9 |'8..7 | 10.0 | 1.67 400 
IL CHOUIC ALCS cam niow|t CLIO | obciaccdice waaacceice sc ees j Nov. 3 | 14.4} 13.7 | 81.4 | 12.9 1,12 458 
AVTGIRIR® vadasseiles-55e leo sogacane Gol corC Ee aporee Geencsgear Leak oon edad MOL 2a et 26 419 
Banner County. 
Wm. Everett :-...-.. 7392 | French Beet ..--.--..-. Sept. 24 | 10.8 | 10.3 | 66.2; 8.8] 1.30 710 
Doig as oe Sere ad 7393 EMMOGe tos ce ateetrescs Sept. 24 | 11.4 | 10.8 | 68.3 | 10.6 | 1.08 693 

Thos. H. Wilson..... SO264) MVAL NOTIN coco es oe Oct. 27 | 14.0)) 13.35) 76.9 | 9:7 | 1.44 435 

PAG OND Cele ee all erate macisiaycisain ew emiaietay «mea ae [ere slate aie L201) a Ora 955.) 127, 612 
Blaine County. 

He Meitholt.: 2255.-% 8051 | Klein Wanzlebener -..| Oct.. 29 | 14.6 | 13.9 | 78.1 | 11.6 | 1.26 610 
ee elena nta(a’ee mars 8052 | Florimond Desprez..-.| Oct. 29 | 11.9 | 11.3 | 74.4 9.4 | 1.26 550 
PASTOTA EO wrioleieietell atar=ratal| s\ajes.e'e\sisimatee SOS ee eemceoacee 3.3 | 12.6 | 76.3 | 10.5 | 1.26 580 

Boone County. 
WESPKEMa-ee= races soa = Oct. 13] 9.1] 8.6) 68.6] 6.3] 1.45 350 
Memaireseasesaces css: Oct. 13} 81 7.7 | 65.3 5.5 | 1748 435 
Simon Legrand...--..-. Oct. 13 | 13.3 | 12.6 | 72.2 | 10.3 | 1.30 685 
WWemMiaineH ses Jacooees Oct) 13h ilsscalovOul d.onlel2.al| LOD 995 
66 FO aS ACCA eas Oct. Ta MerSaleio od erat | desi heed 820 
Simon Legrand... --... Oct. 13 | 11.4 | 10.8 | 67.8 | 10.2} 1.12 500 
Klein Wanzlebener -..| Oct. 13 | 14.3 | 13.6 | 88.3 | 11.7] 1.22 820 
Desprez saa-nsesss. ook Oct, 135) OS7a LOs2) eae = 7.8 | 1.34 515 
WOMAN {seco ees 2% Oct. 13) | 105 |) 9667-3 || 6.9 |/1.46 720 
= BASIE ne Socio ode ae Oct. 138 7.6 7.2 | 57.6 4.3 | 1.77 445 
Simon Legrand.....--- Oct. 13)| 8:8) 8.3} 62.8) 4.9) 1.78 545 
Klein Wanzlebener ...| Oct. 13] 9.5] 9.0} 65.9| 5.9] 1.60 735 
Wesprezatce. -heetose 2 Ovt. 13) 8&7) 82) 65.4) 5.3] 1 64 485 
ee ete tanict ame are at soe OGhy 13a On| AIS iiea ee. =| 10289); a8. 225 
Simon Legrand.....--- Oct. 13 || 14.2 | 13.5] -.-.--- 11.5 | 1.23 340 
Klein Wanzlebener -..| Oct. 13} 8.9] 8.5 | 71.2] 8.2] 1.09 645 
IMESDLEZe oes sce cosa Oct WS east | 74 6283 || WAT 86 410 
3 Geniaiverecsse te esraee | OCKS ela iililey) | dl. Lal van) 2O.9)| 15.07 58) 
Hi Al ee ce tee eet ecient Oct. 13 | 10.7 | 10.2 | 68.2 | 10.0 | 1.07 725 
: Simon Legrand........ Oct. 13] 10.3] 9.8] 66.0] 9.0] 1.15 765 
29 | Klein Wanzlebener ...| Oct. 13 | 13.3 | 12.6 | 76.8 | 10.1 | 1.21 765 
Oa eee S40) Wesprediscacascccsea- ae Oct 13s Sse aio 47) T5L0n| 78 740 
GC See Saelsjetis alors MON WeMalne@s-c oem ni fa > = 2 Oct. 13 | 12.0 | 11.4 | 81.1 | 12.0 | 1.00 640 
ME Gre Ountists 2s co.cc GAO eo Sse sae ceetsi are Sad Sts, 6 Oct ia) 253) Megas. 105d |) 1.17 280 
DWorscssus,. Heteaes 7843 | Simon Legrand.......- Oct. 13 | 13.2 | 12.5 |...--- 10.5 | 1.26 270 
Di bate sp everesne 7844 | Klein Wanzlebener...| Oct. 13 | 10.8 | 10.4 |...... 7.1 || 1.53 365 
DONE Rasen 4S454\, Desprez cen nogeeen aso: Oot elsn 1254) | desu leeeee- 8.2 | 1.51 165 
H. H. Howard........ AGAR Bt ct teo hs eee oe Oct. 13 | 11.4 | 10:8 | 72.2] 8.5] 1.34 510 
IDO sicasenicmaeaeee 7847 | Simon Legrand... .-... Oct. 13| 88] 8.4] 62.3] 5.9 | 1.50 590 
Ge chr Sas besoe 7848 | Klein Wanzlebener ...| Oct. 13 | 8.2] 7.8 | 63.5] 5.6 | 1.46 630 
Motes sosece #8400 Desprez 2. -.-.=---22- Oct. 138] 9.2} 8.7 | 64.5] 12.5] .74 670 
MasPop per. ..5-2 sn: TEL le  Cbaeet ee CRO eee Oct. 13,| 9:9} 9.4) 70.7| 8.1] 1.23 595 
WY OF meter stent ear 7851 | Sinon Legrand .......| Oct. 13 | 11.4 | 10.8 | 76.5] 11.5] .99 405 
DOH ccc ees 7852 | Klein Wanzlebener ...| Oct. 13 | 10.1] 9.6} 71.2 | 9.0] 1.12 455 
DV Oasis a ais BeOaWOSPTOAr car mncliciec-\5(- | Oct. 13 9.6 | 9.1 | 63.2) 7.9] 1.24 790 
DOSE eet Ness jasod || Gemaire.= cn .conc--s -- Oct. 43 | 720) 6F6 | 62.1 | 5.1 | 1.37 620 
PA craigeteen es alcecsst- sans IGS See ee eee eee [70.7 |10.11622! 8711.29| 5350 
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NEBRASK A—Continued. 
= ics é S 
=] 2 oO = 
-_= 2 f=} o . 
Serial When | 2 | 5 25 a 
Name of grower. |" No. Varicty. received.| 2 2 ee 28 3 
° ° ay pay) ee 
me = = : ° 
3) S ao a a o 
5 3 = 3 a - 
Rn n & | mn 4 |< 
Box Butte County. P.ct.| P. ct. P.ct.| Gr'me. 
AS ADMN cc owe. = - 7746 | Vilmorin.....- Roe. ee Oct. 9] 12.9] 12.3 | 72.5 | 9.31 1.39 $25 
10) 0 ae eee 7765 | Klein Wanzlebener ..-) Oct. 10 | 14.4 | 13.7 | 76.2 | 10.6 | 1.39 520 
IPEWis ERACy coc ces ~- SOs Ona ae csc Oct. 11 | 15.0 | 14.3 } 68.5 | 10.0] 1250 407 
Me WeNve- 3 c250 =: 7802 | Flovimond ..--- aoe eae Oct. 11 | 10.3] 9.8] 69.1] 7.4 | 1.40 513 
EPA eH eisteso- ae -a-o- 7803 | Klein Wanzlebener Oct. 11 | 14.7 | 14.0 | 69.4 | 10.1 | 1.45 650 
HW. Axtell s..:..-. 8009 | Klein Wanzlebener, | Oct. 27 oo 9.2 | 74.0} 8.0] 1.24 785 
Dippe’s. 
JAG EG co S665 aoe nil ae Secascrog cecesooscodnllscsece cise 1208) 125.254) 71.671 952i ese 666 
Brown County. 
Wat. Carey's o. + = 7868, ||| Desprez..--.son--..-=- Oct. 10 | 10.6 | 10.1 | 69.7] 7.0} 1.51 350 
Butler County. 
Elizabeth Bales...--. 7668 | Lemaire Legrand ...-. Oct. 3 | 12.6 | 12.0) 68.9 | 10.9 | 1.16 260 
WO Sseese ascee- .. | 7669 GOSS 52 temcnseaeeee Oct. 3) 24500 sso 4 see eee 11.8 | 1.19 230 
INGEN os ol Se nal emcloo coer Goced on aE pes sasoaneac: 13.3 | 12.7 | 68.9.) 11.4 Jolt 245 
Chase County. ie) Teta i ia rr 
BAI tlt feria (PAE oawste ete ec urscactinweeees Oct. 8 | 10.59) FOO 870, 5)) | Sraeines 1380 
ie Ase cies sate. GON sae ciclo eects soe amreete metres Oct... 8 |) TAs  s Gsn: 9.2-| 1.31 725 
Miss D. Vioman .... | 8012 | Florimond Desprez, | Oct. 29 | 10.0 9.5 | 66.2 sia plloy at 860 
Richest. 
WO esse cole. eS 8013 | Klein Wanzlebener ...| Oct. 29 | 11.5 | 10.9 | 69.7 Atay Lie ans 855 
Peter Jones...--.... 82141 | Florimond Desprez ...| Oct. 29 | 13.9 | 13.2 | 73.5 9.4 | 1.45 708 
1D) SaaS Sa eee 8215 | Klein Wanzlebener ...| Oct. 29 | 13.7 | 13.0] 74.11 9.5 | 1.44 675 
Lizzie Jones ..-- ---. 8206 | Florimond Desprez ...| Nov. 14 | 14.3 | 13.6 | 74.9 | 9.7 | 1.48 540 
1b02 2 rae eee 8207 | Klein Wauzlebener .--| Nov. 14 | 13,9 | 13.2 | 72.4 | 7.9 | 1.75 630 
cretace~ sae jc: |\ eae ecoktoes-hc 2. cc eel 12.4/11.7/ 70.6] &7| 1.43} 996 
Sherry County. 
Jolin Benning ..----- LECY W MMU NOD eleaao-/556 Sept. 24] 9.0] 86/55.2] 4.5} 2.00 455 
eee nett ctele,Sersints TSUN Al astetarsinlic alee. mei eeeeertes Sept. 24 | 9.7 9.216528 | 552) |) ao. 605 
I reVR EO Gore cates ook 2 aa eee 9.4] 89|60.5| 4.9] 1.92| 530 
Colfax County. ey 
HAM: Wenip, .-fe2c23: BRON ara «natn Sei et eraterere Seapets c Oct. 15 | 10.3] 9.8 | 65.3 | 6.6) 1.57] 1,025 
i aa a ASSEN b SacdcereSht seer ane eecee Oct. 15} 10.9 | 10.4 | 70.3 6.9 | 1.57 850 
aon Sehnktit.. <-.. 2. 8001 | Klein Wanzlebener ...| Out. 25 | 13.6 } 12.9 | 77.3 | 11.2 | 1.21 500 
Jeb Martin. 2s... 8010 | Dippe’s Vilmorin.-..... Oct. 27 | 15.4 | 14.6] 81.9) 14.3 | 1.08 |, 523 
Wolo. beoresh ane SOUP 35 55.cehe ta Seo ay ogee eee Oct. 27 | 13.0 | 12.4 | 75.1 | 10.0) 1.30 686 
Joseph Praisler....-.- 8130 | Florimond Desprez....| Nov. 4 | 11.3 | 10.7 | 62.4 | 5.2} 2.16 500 
bt eShptanransoes 8131 | Klein Wanzlebener .--| Nov. 4 | 42.4 | 11.8 | 66.7] 7.3} 1.71 | 5410 
AG SETCCTE Ses Sec] Peel (Ms manne weg SET | ee oos.| 12/4.) 11.8 1070.3 |, 6.8) ) oe eae 
Cuming County. i c : 
Uriah Brumer ....... 7907 ; Klein Wanzlebener -..| Oct. 18 | 10.8 | 10.3 | 67.9 8.3 | 1.30 475 
Whe = Boe 7908 | lorimond Desprez -..| Oct. 18} 10.9 | 10.4 | 71.7] 8.7] 1.26 910 
PpEsrUnG Zoare JOUER... SC RENE lee see 10.9 | 10.4 | 69.8] 8.5] 1.28| 692 
Custer County. === |5> = |Fiea leae al 
W2Oneorters . 25... .<: 7663 | Vilmorin 3/ 7.9] 7.5] 60.8] 6.0] 1.32 565 
LNs oe eee 76604 . do 3°], 8: Bry seca eeeees 5.4 | 1.63 305 
J.D. Haskell ..-....- LTD en SER see a 4| 7.4] 7.0] 61.7] 5.5 | 1.85 575 
O-.---20-------- AGSO! fe aici dew'em one hecitele ane 4/ 5.6] 5.3 | 52.3| 2.9 | 1.96 575 
PAE GA ema et ewok wcllown aide cate pasciasit setulae loa 7.4) 7.01) 58.2) 5.0 | 1.56 550 
Dawes County. = == | =a ea 
Boake GUE Pe sae sini 7974 | Florimond Desprez] Oct. 24] 10.4] 9.9] 69.3] 7.2] 1.44 246 © 
Richest. 
Do......-........| 7975 | Klein Wanzlebener ...| Oct. 24 | 16.2 | 15.4] 72.7 | 8.4 | 1.93 290 
W..d.-Hooker....:--. 8056 | Vilmorin White....-.. Oct. 29.) 13:7 | 18.0 | 7729 | 9) 5:}-1.44 340 
EES BENS Sea din einer Ulver tate: 13.4 |12.7| 7331 8.3|1.60| — 258 
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NEBRASK A—Continued. 
o ze Pe = 
2 | 38 é = 
ee : Bs 
Serial : When BS & On 2 
Name of grower. /"yo Variety. received.| 2 2 iS ° 8 28 
2 SO Wesapislrece nyt cath Kies 
S) cS =) (= a © 
5 3 Ss 3 Q b 
73) wa A | m be a 
Dawson County. 
Bact. We. ck. 
Mrs. Ella Stanley....| 7927 | Klein Wanzlebener -..| Oct. 20 | 10.8 | 10.3 | 69.7] 6.7 
WOAeasce sis s Sccu,- 7928 dOwseeed soctheeescss Oct. 20] 11.3 | 10.7 | 76.9 | 6.3 
PACVIGN ACOs comchial| ceserel sa ciseite Geiss Seeds scab ee lead codecs 11.0 | 10.5 | 73.3 | 6.5 
Deuel County. 
Gai EUULGZ 2.) 2. ==. 8028 | Klein Wanzlebener ...| Oct. 27 | 19.8 | 18.8 |.-..-. 12.2 
Dodge County. 
Wore sa-- > S2-255 Odie |MVAIMOTIN 25.5656. 8-15 Oct. 21] 14.9 | 14.2 | 81.4] 13.8 
Chas. Osterman.--.-. Sa seem see aero. woe eis Nov. 4 | 16.3 |} 15.5 | 83.2 | 15.8 
PACENAS Other ataa| = aecine | 4) ta atarsin Se eeeaw leis qb woo esas sacs 15.6] 14.8 | 82.3 | 14.8 
Dundy County. A ee 
Hebe MOOTG.o.< sce = 8427 | Klein Wanzlebener,| Nov. 28 | 10.5 | 10.0 | 67.7] 8.3 
Dippe’s. ——— 
Fillmore County. 
J.S. Beardsly......-. OBEN Rais sere ciaie a Leone ICIS Oct. 4 | 12:5) 11.9 | 73.1 8.4 
ID Goma scene oa Piso | Ones sore acy sam lciNnoes are rote Oct. 4] 11.2! 10.6) 67.9) 6.8 
EN eteemtemsie ts 2a 7686 | Klein Wanzlebener .-.| Oct. 4] 13.5] 12.8] 71.1] 8&4 
Doser eee cemsinas': MOSGe | HOES LOZ noten acetone et Oeta 4) 1 25 Ss | 6548) |) (6eaL 
UD ASS asogaeeee MESS) | MUGHIARPCs sscnc ca ctte: - Oct. 4] 10.9] 10.4 | 65.6, 7.0 
PAW ON UO Goce eiapilsaecelccanccacecictsa ees Sets cc] scicleesces 12.0 | 11.6 | 68.7) 7.3 
Frontier County. 
J:\nd Deas 81S SS eae ie MODOM | eete cine eleicialetors ote Se wlaie as 6 Oct. 13 9.8 | 9.3 | 06.7 7.5 
LU es tee 7857 | Klein Wanzlebener ...| Oct. 13 | 12.9 | 12.3 | 66.8 | 11.3 
POOLE sesne ee oo. TSSw | MOESPNOZ. Wa. ccene ose Oct. 13 | 12.0 | 11.4} 72.3] 9.5 | 
G.L.Sherman ...... SOOM AER Ae i elo ciwe Soe arcs Oct.- 13°) 11.2)) 10.6°1-70.9 | 8.5 
DS eee Seas ee 7e60' | Despréz..----<-s.-..-. Oct. 25| 17.1] 16.3 | 85.9 | 16.4 | 
W.F.Sherman.....-.| 7993 | Vilmorin Improved ...| Oct. 25 | 15.7] 14.9 | 81.3 | 12.1 
WO ee eee aan esse 1994.) Ilein Wanzlebener -.-| Oct. 25 | 118)) 142 | 766] 857 
PAREN OL tsee| Meee ke et an Se webs we clcsie| a siaeie a's ate 12.9 | 12.3 | 74.4} 10.5 
Furnas County. 
H. Montgomery...-.: 7681 tein Wanzlebener ...| Oct. 4 | 12.0] 11.4 | 71.4 | 7.7 
No. --.-...-.-..| 1682 | -Florimond Desprez...-| Oct. 4 | 13.0 | 12.4 | 74.7 | 9.4 
Wark Keithe ssi. 55 < 7813 | Klein Wanzlebener ...| Oct. 15 | 14.7 | 14.0 | 75.0 | 11.0 
WOepen- esse -s-ny (814) Klorimoud Desprez_--.| Oct. 15_|| 13,2) || 12.5 | 77.2)| 11.6 
H. Montgomery...-.. TEEPE SS ASR Bae mee aster mee Oct. 20 | 14.0 | 13.3] 81.9] 9.2 
Average ....... Sofep tl leestavercte ta emis Suis laveiteaiane teas ||lverminraiclecins IBECE WA RBE lacks (el eat ite! 
Gage County. 
A.C. Wagner ..-...... 7387 | Klein Wanzlebener ...| Sept. 24 | 13.3 | 10.7 | 79.0 | 14.0 
WO esse doce sacs PEOSM ee MOMs a erscrctcler de bores Sept. 24] 7.3] 6.9 | 59.3] 5.2 
WG Resse 2h. So | MSSD Oe eokt as etocse ates Sept. 24 | 12.0] 11.4 , 6.55 | 13.3 
MEG. Dltke!. 2.21: .. 7702 | Florimond Desprez..-.| Oct. 6] 8.1] 7.7 | 67.5] 6.6 
BeAINO: 252520. CUA) TOMA Toy Hts oa See Nov. 21 | 10.7 | 10.2 | 71.3] 82 
DG eo tecbaecee 8401 | Klein Wanzlebener ...| Nov. 21 | 10.0 | 9.5 | 69.0] 7.7 
PACS ES BEC aes | ene MO Ns la ae ht aate: oe eens veiac lfoaselaictonis 9.9 .4 | 68.6] 9.2 
Garfield County. < 
PRRCTAN Gijon shmosciees: 7699) HMlorimond 222s. .cse06 Oct (61/1456 5/ 13500) 25-- 11.3 
_ DOs 3S A ae Wa IE (yh ae eee (Oye ay ear Nea 9.9 
Wie@ Connor: 225.5. - A SomAVOLINOTIM soe cic aase. Oct. 8} 17.6) 16.7 | 83.4 | 13.7 
= Wit e tee ae 22 7739 SECON Wee ete eee OCten 6) || dona 297, (88285: ) eT 
RP Yane ees: MreOw MM LOTIMOMN fo Je. c,5c0e. - Octs 10), 9485) 983") 6L..2)| 6.3 
Pree S ee teete EMP OOUN tee ant be ce cocw cadences Ota aw Bs 20) P2955) 72508) 969) fi 
; ———— 
Asia £450. ee IP SE a ok ae On eae 13.3 | 12.8 | 74.8 | 10.5 
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NEBRASKA—Continued. 


ee ere 
3 3 ‘ pe) 
° Oo Es a 
Euler ® 2. 
oral wart Se Be 
= Serial ae When B= | = = 2 
Name of grower. | no, Variety. received. 2 2 ey os 5S 
G = Ror] -_ . ne 
S 3) q = a a9 
s os n - 
a G A | m 4a |< 
me Se eee ae) 
Hall County. 
PCta|peaee P. ct. \Grms. 
Hans Stodt ....------ TSOL |.-----ecccee ecocnensanes Oct. 16| 16.4 | 15.6 | 90.6 | 13. 5 | 1.21 448 
Fred Suehlsen - .----- 7393 | German White-------- Oct. 16 | 17.5 | 16.6 | 87.1 17.7 | .99 398 
Average .------|--e---|--20208n "2 ° tecencaciec===| em aemnnnins 88.8 | 15.6 | 1.10 423 
Hamilton County. 
J.D. Evans -.--------- FGHD |-oceee eocee-ooneeessee=- .7 | 1.32 260 
10) ee eae po eic 9656 |--0c--c---2---25 -oeeeen" 13.1 | 1.15 210 
INS ESE os sSecel pecs bees SORE SO SSI 11.4 | 1.24 235 
Harlan County. 
A.C. Robins --------- 7383 | Vilmorin .------------- 9 | 1.25 255 
WO eee eeaes == 7384 | Klein Wanzlebener --- 5 | 1.25 166 
Aug. Sasse.---------- WOOK |ee QO, 2-2 e-)a= nme = .6 | 1.35 640 
Mos scebasee seas 7905 SCY Bea sebecooonees) .6 | 1.12 255 
Agvera@elsecee 2+ |eac=-'|("2ncie~: seco =< \sclensncy 2 | 1.24 328 
Hayes County. | thy 
C. A. Ready..--------- FBIG | .c<2-c----0e--c0s =---=* 9,3 | 1.48 915 
Ys eee onset TRIT |.----2 2222 eeeee eens n 2.5 | 1.29 590 
[DD bees. naeasein TOYS bee ce eee ems sn cmastaenmne 8.5 | 1.62} 1,235 
INS eo Cee [bocce CGS) CCS CC GET 0.1 | 1.49 913 
Hitchcock County. ie 
Anthony Stark .----- 7906 | Klein Wanzlebener --- 7.0 | 1.53 
H. H. Vaylor ..------- R044 |....do coe 8.6 | 1.53 
Dis he peaqeocenes 8045 | Lemaire.....--.------- .3 | 1. 
WOltess-scccnseine 8046 | Desprez.-------------- 4) 1. 
Average ...----|------ SonOdG Sp eDonseco.cocs 
Holt County. 
EG OLGOM as 2 --'5<'=/- PB Regpecr eacen opedericoe son Sept. 24 | 9. 8.6 | 66.2 | 7.1 1.26 
Do...---20200----| 1395 |-sones-oe eoeeeeessecoot Sept. 24 | 10.5 | 10.0 | 70.4| 81) 1-21 
Thos. Wiggins. .-----| 7694 Wal TnOninteeneeiasiete sare Oct. 6 | 14. 13.4 | 75.8 | 11.3 | 1.25 
IoNe--) -s----55- Z(t bil gee nC Waseace saocecc ...| Oct. 6) 14. 13.7 | 77.0 | 13.1 | 1.10 
E. H. Benedict .....-.| 7709 | Klein Wanzlebener - -- Oct. 6 | 18. 12.9 | 65.1 | 9.2 | 1.48 
Does. eons 7710 iE eae ee pe heeear Oct. 6 | 19.8 | 18.8 |------ 12.7 | 1.56 
— D0. --- 2-2 2eee 2: 7711 SCO scmte see aoe sen coee Oct. 6 | 18.1 | 17.2 |------ 10.7 | 1.69 
N. B. Bisbee .-------- TT13 |--n2-- sone ewes eee ree Oct. 6| 12.1 | 11.5 | 71.2] 83 | 1-46 
_ _Do.--. | ------2+- Pads) Wilmonil assess aoe Oct. 6 | 12. 11.7 | 74.0] 9.0 | 1.36 
BE. H. Benedict ....--.| 7718 | Florimond Desprez... | Oct. 6 | 14.3 | 13.5 |.----- 9.9 | 1.44 
Wiper ciate eee 7719 ei yeeabeocac ..| Oct. 6) 14 IBRD ascase 6.7 | 2.23 
MOgkeseet see 7720 5005 anee eoeeeere| 6 , : Bye | ae 
H.H. Saunders .----. TROS:, ect insmiecls oracle is ereltiepes 14 .O| 1. 
eee uicteseee aes eb Seeeocee Bacco soteamood Bi 1 3 
J.Gus. Kluck.....-- 7917 fob St ee : .8 
V0) a8 Pe) eee | 3002 | Imported White 7 
Edgar Bruner..-.----- | PT A eae oonebo scone ncnious . 
Average ....--- eS cas esc cdubace aercaooqnons ss 
Howard County. 
C.T. Kenyon .--.---- | 7375 | Klein Wanzlebener ...| Sept. 22 | 12.5 | 11.9 | 79. 6|13.2| .95 
Jefferson County. = | 
W. W. Watson...-.--. 7910 | Vilmorin 11.6 | 11.0 | 69.5 | 8.0 | 1.44 328 
Dov. ---02+20+-->: 7911 |..---- Bainter 14.9 | 14.2 | 79.7 | 12.7 | 1.17 408 
10 a ean | 7912 | Lemaire....-.--------- 12.2] 12.6 | 72.2} 90] 135 365 
Woeeessesee cae: 7913 | Klein Wanzlebener ...| Oct. 18 | 13.1 | 12.5 | 74.9 9.4 | 1.39 450 
Do:t--5. Ge ee 7914 | Florimond Desprez ...| Oct. 18| 9.5 | 9.1 | 63.3) 6.4 1,48 655 
A, Wilson ..--.------ 8414 | Desprez.-...--.-+----- Nov. 24 | 13.3 | 12.6 | 72.3 | 9.2] 1.44 413 
a.G.ougak -----.-- STI) | |e Gey eee Cerne. | Nov. 24 | 12.1] 11.5| 74.7] 9.3 | 1.30 420 
Average ...---- [See | Pe a re Re eeceod recor ea 32.4 111.8] 724) 91{ 137 434 
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NEBRASKA—Continued. 
1 5 ' 
eal ees Es B 
I 3 © =e 
‘a a S re ES 
ial : When = -“ = 
Name of grower. ieee Variety. Tecelvedlt 42 2 |e 3 25 
-) (>) + Ao - Soe 
5 8 cee \ees a O° 
=] i=) = s a r 
ue mM Ay m <q <{ 
Kearney County. 
J ERAN Zee ae P.ct.|Gr'ms 
ig) Olson>.2-¢---.-- 7982 | Klein Wanzlebener ...| Oct. 24 | 15. : 148 76) 1 18.30 Vy, 214 
C.D. Emerson ...... 8447 | Lemaire Richest --.---- Deer yA zero ele tlee= == - 13.7 | 1.66 155 
WOnesss scab an aci-s $448 | Klein Wanzlebener.. | Dec. 4 | 25.5 | 24.2 |.----. 14.6 | 1.75 303 
PAN ern e eee ome leaarapialltcceisierias aim:ciaitale'e RE ee emcee 2i.3 | 20.2 | 76.1 | 13.9 | 1.53 224 
Kimball County. 
M. Newingle. .--..--. 7646 | White Improved...-- Oct.. 1] 11.4] 10.8] 70.4} 7.9 | 1.44 227 
Knox County. _ 
H.S. Morton.......--. (00) esses secant S355 seosene Sept. 29 | 15.3 | 14.5 | 81.4 | 13.1 | 1.17 595 
Carl Schindler....... RBG dese ee keen renee eer Oct. 14) 97.8) “V4 | 62.2) 5.9 | 1.32) 2,010 
William Benner ----. 7978 | Klein Wanzlebener ...| Oct. 24 | 10.2] 9.8| 76.8] 7.9] 1.30] 1,150 
William Barnum. .--. 7979 Widones soecee seen aoe Oct. 24 | 12.9 | 12.3 | 68.3] 8.4 | 1.53 485 
Ge eins sictareis. =! (OsOulbta LOecceae scout weece: Oct. 24 | 10.2 97] 68.5] 9.0] 1.35 100 
ero eee ae nee se wee ene eoee selene ecu ale (1007 |) M4) 18.9!) 1.33 868 
Lincoln County. 5 
Caspar Bolish.....-.. REhO eee eee cea ae Sol NEDO nl lOng | 10.4 werd 7.9 | 1.39 428 
rate Collen an 25k as BBN Pemeace See Sete Beets. aoe Sept. 5 | 12.7 | 12.1 | 73.9 | 12.3 | 1.04 177 
WS. Hawkins .-.-- BON epee ta toe cats stein wlaccie ae Sept. 5} 14.1 | 13.4 | 70.5) 11.4 | 1.24 236 
Wra@alventi-s2a-8--.-). 7361 | Lane’s Imperial ....... Sept. 6| 5.8] 5.5] 60.4] 4.9 | 1.18 950 
T. Stimson... -. ef COs |e Vat Onin’. (<2 so wos 2. Sept. 26| 12:5 | 11.8) 76.7 | Los? | 1. 17 857 
C.C. Hawkins .. Tien so Cpe os Geel cu Se Cee OLS TAM a ens Bae eC ac Ie 93 689 
DSS oes) 2 i ce rasere' heal setsey, emer secon sie Peal Octa, weial| Ley Gl tee Sal trrcves sp 10s Sn fakes 710 
CIR WN) eee 8000 Dippe’ s Vilmorin ..... Oct. 25 | 15.8 | 15.0 | 86.8] 16.4] .90 930 
J. H. Knowles ......-. 8268 | Klein Wanzlebener ...| Nov. 17 | 19.8 | 18.8 | 82.8 | 14.7 | 1.35 515 
PROG TRE Ree toy tee rate ail bee Sa wlawisiobla sieve die naces.cc|coec succes 13H sD COAOn IL UsGn | eulo 613 
Loup County. ; 
H. W. Adams ......-.| 7935 | Florimond Desprez, | Oct. 21 | 10.5 | 10.0 | 67.3] 6.0) 1.75 675 
Richest. 
Wosteesacsece<-: WOSON ERT OOe ae cease Seeam Oct. 21 9.7 9.2 | 64.7] 5.4] 1.75 710 
Mere ee Foal etek Seen es he ee ee 10.1| 9.6| 66.0! 5.7/1.75| 692 
MePherson County. * 
RW CORK a1 ie oi- - 7976 | Klein Wanziebener, | Oct. 24 | 11.7 | 11.1 | 75.0 | 11.8} .99 285 
Dippe’s. 
Do...---.---..--.| 7977 | Florimond Desprez, | Oct. 24 | 14.3 | 13.6 | 77.3 | 11.3 | 1.26 190 
Richest. 
PROT LG ene ets On eal | See oe he ee wows wears aseec ol sesec cia 13.0 | 12.4 | 76.2 | 11.6] 1.13]. 288 
Madison County 
DER: aevels Fae ORs! Debprez sss sceeasee> = % Oct. 20] 10.4) 9.9 | 71.7] 8.9] 1.17 580 
Poa teat! vESaers HOSE |e ee ee ee ee OCI AO! flere |) khoGy | miOso 8.0 | 1.53 800 
Do ate ys tak ots =. 2fe13 7923 | Vilmorin...--..--..---| Oct. 20] 13.2 | 12.6 | 73.3 | 10.5 | 1.30} 1,340 
WO br eoee paces TRE sae. iting ee ae Oct. 20 | 11.2 | 10.6 | 72.7] 8.6 | 1.30 655 
Me VALLI Io 25 5 a.cl= + 7930 | Klein Wanzlebener ...| Oct. 20 | 14.2 | 13.5 | 85.5 | 13.8 | 1.03 410 
condita eae pe Ses Se ee Se ee | 12.2 | 11.6 | 74.7] 10.0] 1.26] 523 
Nuckolls County. 
G.G. Hedgecock...-. 7378 | Florimond Desprez, | Sept. 24] 7.3] 6.9] 58.8] 4.8) 1.50 393 
Richest. 
1D Oe a ee eee ae TOR): Wee 0 Js See SRminoe bane Sept. 24 | 10.8 | 10.3 | 69.2 9.0 | 1.20 390 
eee Res asec 7380 | Klein Wanzlebener, | Sept. 24] 9.6 | 9.1] 73.3] 8.0} 1.20 295 
pian s. 
DO)cjss'taencsse < ROS geste Ones ao se amestoiss yo ci Sept. 24 See) aon oes 6.6 | 1.25 320 
ANON A SAE Se Be ee ee ee eee 8.9| 8.5| 67.4! 7.11.28] 347 
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NEBRASK A—Continned. - 


J ii 
So ceath ul heal ihr 


o nq s t=} 
2/8 . & 
2|3) > |e 
Seri . When _™ “4 p= a 
Name of grower. mt at Variety. seusived) S 2 i 28 a 
Ss e | Se ae 
S| (2a) Seales a | é 
ND n ula q | 4 
a 2 County. 
ae halla P. ct. | P. ct. P.ct.|Gr’ms. 
W..A. Hutchinson. ..; 7873 | Desprez .-------------- Oct. 15] 12.5) 11.9 | 79.1 | 11.2) 112) 1038 
DOS eee oes cree 7874 | Klein Wanzlebener ..| Oct. 154 12.4 | 11.8 | 79.5 | 11.5 | 1.08 768 
Bd GS NO fo Ch 1937 Legrand!.. 2-228 5-5-5 Oct. — 217) 12.77) L220) 819) Osos et! 532 
WOpeasss Skee eee 7938 | Florimond Desprez ...| Oct. 21 | 15.6 | 14.8 | 83.4 | 14.5 | 1.08 432 
PACVOUR COs nee se celle cetianmcnic sens caiceeatkia: coon ae neeenets 13-3 } 12.75) '80055)-140 9 ate: 693 
Perkins County. 
Miss D. Vroman ..-.-.- 7627 | Florimond Richest .-..| Sept. 29| 10.7 | 10.2] 71.8) 7.6] 1.40] 1,147 
19 GIS aaa eee O28 ie 1 Oo come reece eae Sept. 29] 9.5] 9.0] 68.8] 7.0) 1.35) 1,040 
Oo Purinton. 2... << 7915 | Klein Wanzlebener -..; Oct. 18]| 16.5 | 15.7 | 79.3 | 12.7 | 1.30 955 
JU ac i= aaa Se 7916 | Dippe’s Richest.......| Oct.. 18] 11.4 | 10.8 | 70.8) 7.7 | 1.48 945 
MORNE N Cli sersccrne aces 7973 | Klein Wanzlebener ..-| Oct. 24] 18.0 | 17.1 | 90.5 | 15.4 | 1.17 630 
M.H. Hudson........ G53) nee conan Meee see eee Oct. © 2) 1253 7 | 41. 1 |) OOM ae: 760 
105 beeen See 7654 | Klein Wanzlebener -.-! Oct. 2) 22.37) Wh W204 ee OM eters: 520 
AVETASO RY ote |Coantuliclcame vecces sacaueeedens tous eee 13.0 | 12.4 | 74.9] 9.6 | 1.40 857 
Phelps County. . 
‘ils: ERS OM STO tt Sea ea mn a oP) (CET it ee A Pa ep ei Nov. 14] 16.0 | 15.2 | 75.8 | 10.5 | 1.53 290 
Do Simon Legrand..-..... Nov. 14/ 12.7 | 12.1 | 67.9} 6.6} 1.94 360 
Do Klein Wauzlebener ...| Nov. 14] 11.9 | 11.3 | 66.9 | 6.2 | 1.93 490 
Do. WESprez = scans cceeesaeee Nov. 14] 11.2} 10.6 | 70.4 | 6.9} 1.62 255 
Do Eeniaire.coe seen eeteren Nove, 24 tania els O ee oe 9.3 | 1.48 130 
hcrera re’: 3. {dhe alot eI) See 2a 13.1] 12.4|70.2| 7.9/1.70| 305 
Pierce County. oat i 
Wes. Worbese. oes. =<. TOSI tecccesasse ss~ cone eecre Oct. 24) 11.5 | 10.9 | '75.2>)' 8.25) 139 565 
Platte County. 
Gerhard Ascke2..... S183) | ace eka bunt sel oee ene Nov. (8.12.3 |) 12.7 |) TS Sees Mees 365 
DOpteese =. cesccun 8184 | Simon Legrand........| Nov. $8] 10.1 9. Daleeces 6.5 | 1.53 250 
10): Rea eee! 8185 | Klein Wanzlebener ...| Nov. 8] 11.2 | 10.6 | 69.1] 6.4 | 1.75 520 
lL} 356s eee 8186 | Lemaire Richest-......- Nov. 8| 8.6] 82-| 64.7] 5.2 | 1.66 340 
TN TON Ta RN eae | PPM ede pee eee senaeeoe2-| 10:6 | 10,0 | 68, 8'|) 96) 8) iegaulmennens 
Polk County. | | a 
‘oy ben) OT ya es i a 8003 | Dippe’s Vilmorin...... Oct. 25:|' 8.9) 855/64) 5) |b. 8iliios 435 
1 Se ee a ee | 8004 | Florimond Desprez....} Oct. 25] 12.1 | 11.5 | 69.5] 8.2] 1.48 575 
WOE eee setae ae 8005 | Klein Wanzlebener, | Oct. 25] 13.3 | 12.6 | 71.1] 8.5 | 1.57 590 
| Dippe’s ] 
Hereraps AEE YS Nae ORE. eee 11.4] 10.9|684| 7.5|153| 533 
Red Willow County. aan a a i 
MOM GSzap a ser aos = MG Neesen Be orecceebostio=coac Oct. 10) 5.3 5.0 | 48.1 | 2.6] 2.05] 1,235 
Olena eeee -e| t0a) Nbitelsucarisseee sees Oct. -10)] 11/99) 11.3. ))745 30) 4 Sa ee, 645 
VENICE EET es 6 | ela hs | AS pp eae a || ieee 86] 8.1) 61.2) $6) 1.43 fs 940 
Richardson County. 
B.Semanton ......... Bia ral tees ee eau eee neers, Nov. 5] 12.9] 12.3] 69.4] 9.2) 1.39 845 
Doreen aa eo 8146 | Simon Legrand........ Nov. 5] 10.9 | 10.4 | 66.2 | 10.6 | 1.03 630 
WO Pes te ten eecone 8147 | Klein Wanzlebener ...| Nov. 5] 10.2] 9.7] 66.2| 6.1 | 1.67 740 
1 eae eee $148 | Desprez :..5....2-. 52.) Nov. 5| 7.4] 7.0 )59)7 | 5:9 )Mie26 81 
DO Reis cesar cee. S149) Memaire.to-) see | Nov. 5] 9.9] 9.4] 65.6] .7.4 | 1.35 635 
ARETE Ditaecc enema sel ere ta tee ae hee See ce |te eee ee 10.3] 9.8] 65.4] 7.8 | 1.34 3 733 
Rock County. 
Wetr Gada shots 5 8211! Klein Wanzlebener ...| Nov. 141 15.2 | 14.4! 83,1 112.1! 1.26] 400 
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NEBRASK A—Continued. 
£| 2 a 5 
I & eS) oe 
‘3 E Se BS 
: Serial F When | : = 
Name of grower. NG! Variety. received.| 2 2 < 28 2 & 
r=) ° Ba eet iY So 
5 5 Bo} a o° 
=] =] 5 or} D be 
th n a | wm q4 | 4 
Saline County. 
ENO NI EACLE P. ct.|Gr'ms. 
eA HOSK oco22 cus cis 5 8022 | Florimond Desprez ...| Oct. 27| 7.4] 7.0 | 56.7} 3.9 | 1.89 375 
WOR ter niesese once 8023 | Klein Wanzlebener ...| Oct. 27] 9.1] 86] 64.1] 5.1] 1.80 475 
he PENSE poe Oe IDL ts ahaa Eel I ey Seats 8.3| 7.8|60.1| 45/185] 425 
Saunders County : i 
AAG AUGh oe See 2 i) WAEMOLIN aac snye cece: Oct 7} 11.2 | 10.6 | 69.6 | 4.8 | 2.34 825 
DOME os mkt nee e UDB o see A Olas encima oe nee Oct. 7| 10.8 | 10.38 | 74.5 | 10.3 | 1.05 730 
BGUODICL. ood ws cen os SLB cect coerce cee eiaias Nove: -42/007.2 || 16.8 |... .- Tye ke Ea) 305 
1010.3 Baer ee (oy) VATA lees Seeteas sap eee ee Seem Nov. 4 15.3 | 14.5 | 83.2 | 14.9 | 1.03 370 
STi) ace alee ae EI a | geen 13:8 | 13.1 | 75.8 | 11.8 | 1.36 | 5,575 
Scott Bluff County. = 
MIMIC ASL ac ace| OLS |e aco deem ewecceecceeand Nov. 5 } 23.9 | 22.7 | §3.3 | 15.6 | 1:5 353 
Seward County. >. 
E. L. Blanchard...... HOLA Senstee taeda. yas cece ce Sept. 24 | 10.3 9.8 | 66.0 ‘9. 4] 1.10 440 
WikeKelley io... .<62 O29) la VALIMOnINE =e er oes oe Oot 20) ASD e255 (78.05) 19-2) 1 07, 460 
PANERAZO ato cre = S|/seba= | aa smewtcktde nn es ceiet acidse|Seaese were’ 11.7 | 11.2 | 72.3 | 10.3 |.11.4 450 
Sheridan County. 
We GOQKr ccchacc. te 7623 | Florimond Desprez Sept. 27; 9.3} 8.8] 68.4] 5.7 | 1.62 455 
iD YS a2 ee RE ae ae 7624 MOSS eee soccer tees Sept. 27 | 11.4 | 10.8 | 76.0} 8.4 | 1.35 265 
8S. E. Ferguson -....-. 7625 A ane a ee Sept. 27 | 14.7 | 14.0 | 77.3 | 10.2 | 1.44 485 
Wopscnece a= 86 bs 2 7626 COSI etc oe ace Sept. 27 | 10.5 | 10.0 | 71.4 8.3 | 1.26 568 
C. A. Watterman - 8014 ee in Wanzlebener, | Oct. 27} 9.2; 8.7} 687] 7.3 | 1.26 663 
ippe’s. 
Doterees 5-35.05 8015 | Florimond Desprez....| Oct. 27] 8.5 | 8.1] 63.0} 6.3 | 1.35 548 
AW MIeming.. ssc... BUBBA Pomemepoce ee ns clos meciciae Oat. 3h 7.5 7.1) 54.7 Ava le ik 700 
LOY) Te eee feitte -sullomiSa ger cise Sea e be 6 eas See Oct. 31 | 19.6 | 18.6 | 78.7 | 12.5 | 1.57 500 
A. Richardson -..... BUS ullzeniee aise cect ee osos Oct STM MSsSa 15s Ones. =. 10.6 | 1.53 340 
J OHEEG aS eee] laqiog) ISHED Se COCR E Sete SSE ee eeeereatets LIS Selel de 2aOdsse|) Sea) | 4d 503 
| —= | = 
Thayer County. ; 
Webs Hmehes! -tjeJ2 . HO epee Sor tem ee see ae NOM LOS Ria Loekalnids ont ddeee| el. 08 870 
2 | Simon Legrand........ Nov. 10 | 14.1 | 13.4 | 80.6] 15.7! .90 | 1,060 
Klein Wanzlebener ...| Nov. 10 | 11.2 | 10.6 | 74.2) 9.3] 1.21 1, 595 
Wesprer-v=2- scans NoveelOnelssouple: 9006.4: |) 21.2) 01. 21 645 
Mensano see ote Se ot Nov. 10 | 14.2 | 13.5 | 84.5 | 13.2 | 1.08] 1,020 
Improved White Sugai} Dec. 6 | 14.6 | 13.9 | 66.4] 8.5 | 1.71 315 
IDOSPlOAiacre ccs car ee si: Decks (6512 Tes es 8.8 | 1.44 403 
Klein Wanzlebener ...| Dec. 6 | 16.9 | 16 1 | 77.9 | 12.2 | 1.39 335 
GMiaING ss 2 ewe cee Dees 69/1823") W754 |82. 1 113836 |) 1.35 385 
MESPTEZ stone coms saan es: Dec 16 | 17. 1652 | 8322) 1326) ) 126 292 
Klein Wanzlebener ...| Dec. 6 | 18.2 | 17.3 | 84.7 | 16.9 | 1.08 323 
emainesosescc2 ae ieee Dees wGt 4a is 4475.4.) (958, Tae 495 
Klein Wanzlebener ...| Dec. 6 | 15.9 | 15.1] 76.4] 6.5 | 1.62 500 
= Co OoSceSsao bod soos bacse Boomer mere 14,9 | 14,6 | 77.8 | 11.8 | 1.29 632 
Florimond Desprez -...| Oct. 11 | 10.2} 9.7 | 68.9 | 7.0 | 1.45 | 460 
Klein Wanzlebener ...| Oct. 11 | 12.0 | 11.4 | 69.4 | 8.1) 1.48 547 
tae tein stele aie eerie niatal| ote estas aya 's 11.2! 10.6 | 69.7 | 7.6] 1.46 503 
Dinpeisisss e525. 2 Sept. 21 O5Gs |= 9a We.0) | tet | 1.30: 325 
Klein Wanzlebener - Sept. 21] 9.4] 89] 68.1] 6.0 | 1.57 500 
mesic bess ceese ca dpoemnoeceg eae eee sbopse 9.5! 9.0] 70.81 6.7 | 1.44 413 
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NEBRASKA~— Continued. 


oO 43 . » 
3.1 ie a So 
lh fw E S 
ares ° +3 
iSeriall| : When | 1B 2 . B oy 
Name of grower. |" Variety. received.| © 2 . | od 2 
0. : 2 z Re AS Sy 
2 © = ‘4 : HO 
Co oO H re A=| oO 
=) =] s a a e 
n nn A} @ Sale alli! 
York County. P. ct.| P. ct. P.ct.| Gr'ms. 
eH Reeder: --.----- S0GD! | eoeece oe) each a= sae er Oct. 30] 9.8} 9.3 | 62.0) 7.3) 135 620 
LUG A Siseoennee oases 8066 | Simon Legrand....---- Oct. 30 | 13.9 | 13.2 | 73.9 | 10.3 | 1.35 450 
Geen daercss es 8067 | Klein Wanzlebener ...| Oct. 30 | 14.4 | 13.7 | 75.8 | 11.1 | 1.30 590 
MGs ce oa es cks et = 8068 |) Desprez... -.----2 2. Oct. 30)) 14.7 | 14/05) 7600) ) TS a) ican 530 
TD ee ot ache o <<< 0800 | emanates ee ea eee Oct. 30 | 11.1 | 10.6 | 68.9 | 10.3 | 1.08 560 
Henry Smith ..-..--. fal Meee Sa oeeemeaaase sb Nov. 24 | 16.4 | 15.6 | 78.5 | 11.1 | 1.48 445 
OSes ence BOTAN Sethe eS ah eee Nov. 24 | 15.4 | 14.6 )..2_.- 9.5 | 1.62 210 
WG Se ace tenn aeinn Te See Cee eee eS seme Nov. 24 | 14.6 | 13.9 | 72.6] 8.8} 1.66 230 
10} pensar oe eee BODO Basie re ietermatatetatane etetater ater Wov., 24) 12200 | isaac 6.9 | 1.75 350 
3H Aya ae eae Ree Boe | sdeo Sotoncaetnoropedcc: ana 13.6 | 12.9 | 79.4) 9.8) 1.41 443 
NEW YORK. 
Genesee County. | 
A. D. Lemley. eal 8261 | Florimond White Red 
JtH Ui bare Sema snaoDe Nov. 17 | 10.5 | 10.0 | 73.9| 9.7) 1.08) 2,500 
1D. Sanceaacreces | 8262 Lane's or French Red 
Mopiecsenceee sce Nov. 17 | 15.0 | 14.3 | 83.3 | 18.5) .81 | 1) 210 
Dogtacse- c2s 05-23 | 8263 | Vilmorin Red Top..... Nov. 17 | 12.8 | 12.2 | 82.1 | 14.7 | .86] 1,485 
PMOL AS 6) sagis ots SK Lial| Mo mint saityole Sia lensiecl ticle tices false mes errs 12.8 | 12.2] 79.4) 14.3 | .92) 1,732 
Oneida County. 
Henry Branstater-.-.| 7875 | Simon Legrand ....... Oct. 15 | 11.9] 11.3 | 78.2 | 10:6 | 1.12 400 
Goreme cies cicieete | 7876 | Florimond Desprez..-..| Oct. 15 | 11.5 | 10.9 | 70.3 | 11.2 | 1.03 445 
| — ——}___ 
Average....... jee atoeiltemisic aa utcicjeral> atm nie mintetere Bree lo imiateeietereees 11.7 | 1.0) 78284) Os Si e08 423 
Warren County. | aaa sg 
ogee Crom. - 5.471026 $216 | Florimond Desprez..-..| Nov. 14 | 15.3 | 14.5 | 87.0 | 17.0] .90 610 
Oetinsesziviccwcced 8217 | Klein Wanzlebener.-...| Nov. 14 | 13.8 | 13.1 | 81.7 | 12.8 | 1.08 675 
Average. .2sc..|.05: | 35 cae eee, eee ean eter a 14.6 | 13.8 | 84.51 14.9] .99| 643 
Yates County. eerie. = ec 
Robert Platman...... 7964 | Dippe’s Vilmorin...--- Oct. 24 | 12.3 | 11.7 | 72.4 | 11.4 | 1.08 405 
Whee nas sts cere 7965 | Florimond Desprez ...| Oct. 24 | 10.7 | 10.2 | 67.7 | 16.1 | 1.04 465 
LOT eRe eee 7966 | Simon Legrand ......-. Oct. 24 | 12.9 |) 32.3 | 75.0 | 14.3) .90 540 
VOTH ES etree antcohos It daiansdaeaes: co Smemek stem | Seen eee 12.0 | 1.4) Teet) Peso Ome 470 
NORTH DAKOTA. 
Burleigh County. 
Jobn Yegen .--...--- IGE RM aos hoes Seah accas arenas Sept. 29 | 10.9 | 10.4 | 70.3) 7.8] 1.39 453 
Cass County. menatT GSE aT lipispe aes 
Opt HOSY. 2. ssc GAs lsat eee eee Oct... 1 | 18.5) 135.0) | 72901) (aebe aes 550 
1013). BSee rae Oe eee 7648 | Klein Wanzlebener Oct. 1 | 13.2 | 12.5 | 74.2 | 10.2) 129 575 
M. Woodhull........ Us| Aer cance SoonSceceease Oct. 6) 8.3) 7.9 |-59.2)) 460 1800 atewo2 
GaNesmth : 2.22... 8425 | Klein Wanzlebener ...| Nov. 15 | 16.2 | 15.4 | 79.0 | 11.7 | 1.39 760 
11 yr}s ee Sees Se ene 8426 | Dippe’s Vilmorin.....- Nov. 15 | 17.1 | 16.3 | 86.8 | 14.1 | 1-21 695 
AREER OE seal eal Er Sede Oe ae SCLC eee | eeree Saeko 13.7 | 13101 075.57|, 29n0 Wao 736 
Dickey Cownty. Saw 5 
Charles Stekl........ 7991 | Florimond Desprez.-...| Oct. 25 | 10.5 | 10.0 | 67.3 | 6.3] 1.66] 1,0a0 
Desa een ance ose 7992 | Klein Wanzlebener .../ Oct. 25 | 12.7] 12.1 | 73.4] 8.8] 1.44] 1,070 
Erte) ty ae el eae ee eR Ao a Ee eA 11.6| 11.0 | 70.4| 7615.6 | 1,060 
Morton County. = =| a a 
Joseph Miller.... _.. Tied)| Brabant o0.0-. 520... Oct. 10] 14.5 | 13.8 | 73.9 | 8.1] 1.79 
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NORTH DAKOTA—Continned. 


3 3s fo) oe 
a =| = + E 5 
Serial) a When | 3 AE | 2 
Name of grower. |"yo. Variety. received.| 2 2 its — sc 
= a a es a Ro 
EM ici neha Ss a | & 
n nN A | mM <{ be 
Nelson County. 
P.ct.| PB. ct. P. ct. ; Gr'ms. 
James Lawer ..-.---- (GBD hess Sopecoee caonoecoeees Oct. 4] 14.3) 13.6] 74.1] 9.9 | 1.45 
Ransom County. 
Klein Wanzlebener -..| Sept. 27| 10.9 | 10.4 | 70.8 | 8.1) 1.35 
SEIS (year Suen oe Sept. 27| 12.6 | 12.0 | 73.7| 9.9 | 1.35 
Florimond Desprez .--| Sept. 27! 9.4] 89 | 67.6) 7.51 1.26 
eo Owen as ees eee ame Sept. 27] 10.6} 10.1 | 73.1 | 88 | 1.21 
Average .......|------|.----- ences eee eee een=--|- 25 Fososat 10.9 | 10.3} 71.3 | 8.6} 1,29 
Sargent County. 
Henry Straub....---. 8198)|! Vilmorin:=----..-...-- Nov. 11] 22.1 | 21.0 |.-.-.. 18.3 | 1.21 
01) (SSH ese eeedoss SIGS SSA Gia aceaaoeos coteoe Whine, Wl) Ble eee | Reso se 18.4 | 1.17 
J AQIGHE SO) se 5beer) (Sooper poe Ses Qcocdecer moc Gacb0s seener one PANES || PA) a| pease 18.4 | 1.19 
Stutsman County. | 5 
J.J. Nierling .....-.. 7792 | Klein Wanzlebener ...| Oct. 11/] 13.2 | 12.5 | 77.6 | 10.5 | 1.26 
Traill County. aaa ae on 
GEeRVON Ste MW ONT. e=| 1000! |= na cemcmccccs sce corse. Sept. 24| 10.5 | 10.0 | 69.1} 8.1] 1.30 
DO epee mimic cin: NEO lat ree mesree emesis sane a ele Sept. 24] 10.3 9:9) |), 705.1 8.1 | 1.39 
P. Herbrandson ...... 7926 | Klein Wauzlebener .-.| Oct. 20) 13.8 | 13.1 | 78.4 | 12.3 | 1.12 
Bure Bureson........ HOD: ee A Ocnse sss ssasceeeeles Oct. 23] 20.6 | 19.6 | 84.1 | 17.0 | 1.21 
Wim. Carson ......... TOD dy ene CO we oan eueewacicnces Oct. 23] 16.7 | 15.9 | 73.6) 8.8} 1.81 
N. F. Griswold....... 7958 Oe ase eee ceer ce. Oct | 23)) W860) Ate | e9r ae | e252) 6 
C. Cranston .......--. S2UDs| too see ae ecenceeeeesececs Nov. 14] 17.8 | 16.9 | 82.4 | 12.5 | 1.43 
EV GLA Qmte fon Mecbed pean mase wane cccecs ceeocs|aaeeces se 1535 (014.7) 76.7 | L138) 90 
OHIO 
Butler County. 
RDN PCO lel ani. c|) 1040. seve -ecoscceeces woea-s Oct. ._ 1} 9.7] 9:2) 76.4) 9.8) 0.99 
Erie County. 
Bi. MOesRIe. <2 6-6. <5 - RIO nc oeaswscewecccs se weess Oct. 11) 9.3) 8.8 | 71.5) 8.1 | 1.15 
Hamilton County. 
Henry L. Law ..-.--. SIGDs | Reccwsesso ss eaececlees< se Dec. 9] 13.1] 12.4] 80.9] 9.4 | 1.39 
Sandusky Oounty. = 
(CAWeIstorer:2:<'--<- 8075 | Klein Wanzlebener -..| Oct. 30 | 12.2 | 11.6 | 82.4 | 10.9 | 1.12 
b. B. Overmyer -...-- 8408 | Simon Legrand...-.-.-.. Nov. 24| 14.2 | 13.5 | 77.2 | 11.3 | 1.26 
PIG) Loonettac esicecs 8409 | Klein Wanzlebener ..-| Nov. 24] 12.3 | 11.7 | 71.1] 8.9 | 1.39 
ESTGIRG) o555c0]/ssgcice|/easc oo goannenssseo ecanod| |psooseoees | 12.9 | 12.3 | 76.9 | 10.3 | 1.26 
Trumbull County. 
eH. Wilder: .<--<.. 7804 We VAlMOPiN: pceccean <<< - Oct.. 16 | 10.1-} 9.6 | 69.6} 10.1]; .99 
stash. Soeadeoe 7895 | Lane’s Improved. ..-.- Oct. 16| 80] 7.6] 77.6] 89] .90 
DOs tec tacases se 7896 |....do.-.-. nance eualsioe Oct. 16 | 11.1 | 10.6 | 88.8 | 13.7 . 81 
LW eco cissonoassos RS9Te|) VILMOLING ~ ccc cess Oct. 16] 9.0} 8.6] 76.9| 83 | 1.08 
Doterececemetoe a. SIRO eccitia coc hivlet seis aeaicesiese Nov. 19] 9.1] 8.7] 70.0] 7.2 | 1.26 
Does seaee eevee SOS Te Pes eea tects owececitec ss Nov. 19 | 13.9 | 11.3 | 81.0} 12.0] .99 
WOksceheces sees Boal eet ceet ets ose mal ems .-| Nov. 19 | 11.6 | 11.0 | 81.1 | 14.3 . 81 
Lunar bieens ti 5 Re Be Oe eee ee 10.1| 9.6 | 77.9 | 10.6 | 9.8 
Van Wert County. 
Marion Davidson ....| 7889 | Silesian ...-....--..--- OctelGs 557) O40 eo. - 3.4 | 1,66 
DORs eclet sees W890! |SadsdO\se cess snot eecnwe Oct. 16] 7.4] 7.0 | 67.3] 5.1] 1.44 
AST OnAg pReseee pose [tance ences bh occecccactcs|eciwcuccnes 6.6 | 6.2 | 67.3 | 4.2] 1.55 | 370 


OREGON. 
si) Fs] 2 
S Le ® aH 
eae Sa | sale 
|Seria F When HS: = = -Fo 
Name of grower. Serial Variety. received.| 2 | @ | » | oS Bes 
| 3 3) | | Be ieee 
5 5 Hole = dees 
= S 2 ] a - 
n wn hx | q | <4 
Jackson County. P. ct.| P. ct. P. ct.| Gr'ms. 
RoexeeMOUSLy;---=-2--= SHOR eae sewn wo mimielelmie mteinie Nov. 28 | 15.3 | 14.5 | 72.2) 9.1) .68 610 
Worse ees... SiON IRE ee ae te ace nomen see Nov. 28 | 16.4 | 15.6 | 74.5 | 17.8 | .95 510 
JN ae 6 Se see Sel Pecemn Repro peOsooae nocd jas esesernel L659 |) L555) 73.49) Tes oe 560 
PENNSYLVANIA. 
Dauphin County. 
BOE Tell ees2c-.<. 8285 | Green Top ..-.-------- Nov. 19| 88] 84| 74.6] 7.0}1.26| 1,014 
JOY ee oe ee S280 eed Op wesemrelese seer Nov. 19 | 8.9 | 8.4) 78.8 | “S505\) 99" aga 
PAGER Ane aise) Eo el EBB orncoo aeons ssn [aSsaou ons 5 8.9 | 8.41 76. 711 8),0) Sten aaa 209) 
Lancaster County. Biz. 
SM. Weaver: ---..-- 7363 | Klein Wanzlebener ...| Sept. 18 | 6.8 | 6.5] 63.5 | 6.6 | 1.03 1,067 
1 fe eee ere ee ee TOOL. MEI AULG ss spree aie ae lee Sept. 18 | 63; 6.0 | 82.2) 5.6) 1.12 362 
10M) soso Seeeeode 7365 | Florimond Desprez..--| Sept. 18 | 10.3 | 9.8 | 78.0) 12.0] .86 380 
L. Wingenrath....... 7636 | Klein Wanzlebener .-..| Sept. 29 | 8.6] 82] 74.1] 87] .99 5387 
Oy ses.< yeaah 3% 7637 | Flovimond Desprez.-..| Sept. 29 | 9.8 | 93] 73.7) 9.5 | 1.08 560 
Frank Stauffer ....-.. 7749 | Dippe’s Vilmorin....-.- Oct. 9 | 6:90), 6.6 | 65.1) |, 854s sear 445 
DD) OF eel boats TTOOM sais a ase cece ince yer Oet. (Si 6260) PGs 35 eee 7.0 | 94 610 
Abverage ..-252seseas|L Sa) ose sssice cos cece see temuee eee 984) TD | 72.87| 9 S73 eee 566_ 
Philadelphia County. | ae 
Tig LEU Sanne Cee 8t£11 | White Sugar ..........| Nov. 24 10.9 |:10.4 | 75.27) 970 |) doi); a) 225 
SOUTH DAKOTA. 
Brookings County. 
South Dakota Agri- | 8116 | Bultean Desprez Rich- | Nov. 3 | 15.7 | 14.9 | 84.0 | 14.5 | 1.08 570 
cultural Ex peri- est. 
ment Station. 
LD ee Beer 8117 | Dippe’s Vilmorin...... Nov. 3 | 15.9} 15.1 | 84.1 | 185 |) 287 390 
DORs sscesnes = neSs 8118 | Oxnard Factory -.--.-. Nov. 3 | 17.8 | 16.9 | 9L.3°) 20,71) 286 328 
ID Cae e eee ees 8119 | Pajarro Valley, Cal....| Nov. 3] 14.4] 13.8 | 76.6 | 13.8 | 1.00 418 
LIne Aoreiee cocace 8120 | Florimond Desprez .. | Nov. 3 | 13.0 | 12.4 | 85.0] 7.8 | 1.67 585 
WN tseeeae KS cunaae 8121 | Klein Wanzlebener ...| Nov. 3 | 15.2 | 14.4 | 86,4 |... Lost. 556 
1G hy Se aoe ee 8122 | Simon Legrand White | Nov. 3} 14.2 | 13.5 | 87.1 |....--| Lost. 454 
; Improved. 
PAI ERAOGs: cac.cs (Pec ecell. 22.5. e Sec catece eerste son Gee aeee 15.2 | 14.4 | 84.9 | 14.9 | 1.10 472 
Brown Countu. is 
Andzew Ballweg .-. | 8135 | Klein WanzjJebener . Dec. 1 | 17.2 | 16.3 | 80.4 | 14.7 | 1.17 | 295 
Davidson County. | lg 
Salem braner.....-. Bea Pe cdah cee We ee Oct. 15 | 10.7| 10.2) 660] 5.9/1.80] 821 
Hic: Preston’: >...-- ROBT le cisataes Raprmeen wees tees Oct. 31 | 15.8 | 15. 78.6 | 13.1 | 1.21 790 
BN ERMEG fete eae ear oe faite nsn stadt nsec he S| eee eee 13.3 | 12.6| 723] 9.5|1L51| 806 
Grant County. ig 
ID} WyYy 1S ar eee STATO ed a Oct. 28 | 11.6 | 11.0'|-73.0 1) 7.4 | teb7 856 
Hyde County. od —<——S_ _——— 
Jno. C. Stuner......- 7661 | Simon Legrand........ Oct. 93 }/13)2. | 1205779) 5) tania 725 
Doe ste os is ee 2 7662 5 ey LOM Se ee eee eR Oct. 3 1357 | 13. 0-78.09 | Pas 795 
IDM Rqnesaceuce. 7961 Sepia «l= Simiwieinin aininin vin cin s\s « Oct. 23] 14.6 | 13.9 | 76.0 | 14.8 99 445 
DD eiere nie a hisiete scar PB een nie auc als ctpere eran Oct. 23:13. 8 1 12.67) Si> 1) Te One 510 
ae oY ape, Pega eas (EIS a es ERR 2 13.7 | 13.0 |-7& 8 | 12.5 (ode 
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SOUTH DAKOTA—Continued. 


: = : aS 
= i a 
= ° B re) 
ial : Whe a = oa 2 
Name of grower. ke Variety. . aie a| 3 3 [os 22 
=) ° ~ A 2 . BS a 
3 s | & {3 aaa 
5 =| =| a QD > 
ww mn Ay mn q < 
Kingsbury County. 
Pe et.|\ Pct. P. ct. | Gr’ms. 
iW. A. Palmer ...-.-.. 7€03 | Florimond-Desprez....| Sept. 25} 9.0] 8.61 68.2] 6.9] 1.30 655 
DO seses-6= ----2-|) 7604 | Simon Legrand -...... Sept. 25) 13.0 | 12.4 | 73.4] 9.0 | 1.44 450 
Bevernber (6.22 3( se c\ldcc-we clon FS oete ee 11.0] 10.5| 711] 80/137] 553 
McCook County. er 
Asael Larson .....--. 8049 | White Improved...... Oct. 29] 11.0 | 10.5 | 76.4 | 10.9 | 1.03 385 
ONS 55a foaD GaSe 8050)! do Saes5 HOtESSIQCDD. Oct. 29) 11.4 |} 10.8 |...... SH a 3 yy 345 
PASVOLEL Glo. osice|senccc|ecnce aeesoec desononcsees \Gscaaosced 11.2 | 10.6 | 76.4 | 10.3 | 1.10 365 
Mead Oounty. tf 
W. P. Flowers...-.--. GERM accna Ceonconeaae Receee Nov. 24| 14.7] 14.0 | 72.1] 86] 1.71 780 
10) oS Sea ere OT eS Gb scenes SeSeseC OSES Nov. 24] 14.8 | 14.1 | 76.3 | 11.4] 1.30 750 
PAV ONS Gh cassie ||sca ace || tan clos sce ceeheaenal po caie| teacecamce 14.8 | 14.1 | 74.2 | 10.0 | 1.51 765 
TEXAS. 
Scurry County. 
W. M. Sawyer...-..--. BULL Rortamcem carceacied. Seats 2 Oct. 27] 9.9] 9.4] 67.3] 6.9] 1.44 1, 150 
DO Beers Beecaasae BOZTA eee ome nee a wntes cm ae OGtae aie te lls Oe LO bp ile Salsa oilers 95 
Jog B/S Se aS | a ae 10.5 | 10.0 | 69.3] 7.6|1.39| 1,072 


VIRGINIA. 
Augusta Oounty. 
O. K. Lapham ....... 7756 Florimond Desprez |Oct. 9/ 10.0} 9.5] 78.7] 13.9 72 470 
ichest. 
WO ween sane. cece 7757 | Klein Wanzlebener -. | Oct. 9] 9.8] 9.3 | 74.2] 10.5 93 576 
ONES ates cee 7758 | Lane’s Imperial ....... Oct Oi 8565 Saenlto.s | 9:9 85 590 
13)0) Aa eee W109) |\UPMAILG! s22s<ce005--- OCb  OiSs Oia S15) |) eS, | 929 290 665 
DO sees seisane ese i160) ValMOrini ne. ss sete se. Oct. -9| 8.7! 8.3) 67.4] -9.0 97 465 
ID we Sos Seaaer eae 7761 BG Ovsieemnetniaetem eras areca Oct Li aaa De Silleestesre 6.1 | 1.00 835 
Wm. Goodwin....... 8154 Florimond- Desprez....| Nov. 7] 12.8 | 12.2] 78.0] 14.9 86 225 
GY SS AHEE COOBaSSS 8155 | Klein Wanzlebener....| Nov. 7] 11.1 | 10.6 | 69.1 | 14.4 77 245 
WW Oe assseeoncea. 8156 oral Improved Im- | Nov. 7| 13.3 | 12.6 | 81.7] 19.6] .68 260 
perial. 
WO Ms asec s ee 8157 | Lemaire Richest ...... INOve “| 1o53) (4 oless.2 || 17.8 86 170 
Wn tse meses sane SLISueValmorinis-2=- 42 eos Nov. 7| 12.1] 11.5 | 80.7 | 10.8 | 1.12 255 
WW ese aeee 8159 | Vilmorin Improved | Nov. 7} 16.1 | 15.3 | 83.8 | 20.9 77 265 
Imperial. 
J.J. oy backer. ..| 8402 | Florimond Desprez ...| Nov. 22] 12.6 | 12.0 ]..-... 7.6 81 650 
Spasisaeeensces 8403 | Klein Wanzlebener.-..| Nov. 22} 14.9 | 14.2 |......] 15.2 63 350 
Da. wweeee-e-.----| 8404 | Lane’s apreved Im- | Nov. 22| 13.3] 12.6| .....| 16.4 72 305 
peria 
Woleesaes Seceseee 8405 | Lemaire Richest ...... Nov. 22] 13.6 | 12.9 | 73.9 | 13.3 | 1.48 228 
100) pecmer cosnose 8406 | Dippe’s Vilinorin . ...| Nov. 22] 14.3 | 13.6 | 74.9] 10.9 | 1.48 378 
1D) eeecaaaakasess 8407 | Vilmorin Impioved . -| Nov. 22) 13.9 | 13.2 | 72.9 | 11.8 | 1.75 525 
IAVEDAGB tees leceecs|saccee ceescawecce bE eee ee I 12.0 | 11.4 | 76.3] 12.9| .96 415 
Loudoun Oounty. 2 
Oe\b; peor enghiin. Sal | OB eee octet aL Oct. 25] 6.6] 6.3] 53.7] 4.6] 1.44 430 
shossssooecee BO0G6) Peewee men ee ace eee an OOby) Lo 485) 4.60) 22222178, ahi) W44 530 
INST SION SE (A el Ngee ea es ope ee (CU 5.7] 5.4 | 53.7 | 4.0) 1.44 420 
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WASHINGTON. 
alias é = 
is} 2 o AS 
als EN ES 
Seri : When = 4 
Name of grower. pas Variety. ati © © ee es 
NO, . 2 2 ia pecs SS 
i + _— “ . By ° 
EI 3 5 |3 Hien bag 
Nn n & lm qji4 
Lewis County. 
“ Picts Pacis P. ct. |\Gr'me. 
W.J. Hoyne.......-. 8436 |.-..- Seadagodisanobacsoce Dec. 2 | 16.0 | 15.2 | 84.2 | 14.2 | 1.12 450 
WISCONSIN. 


S——_— ——_—————————————————————— 


Calumet County. 


Gotfried Abitz....... 7808 | Klein Wanzlebener .../ Oct. 13 | 9.9} 9.4 | 78.0] &311.20] 1,300 
Woe conse cecenen 7809 | Vilmorin Dippe’s...... Oct. 13 |-13..9:| 13.2) )\ 86.9) | 18530) 76 315 
WOe ect arcee sass 7869 | Simon Legrand im- | Oct. 14 | 13.9 | 13.2 | 90.2] 17.0] .82 500 

ported. 
AS OLR IB ee wate w\s| aieisinle ail wel ie ate aiele oimteleereaimtatetelel atta atataietetet ta 12 6} 11.9} 81.9 | 14.5] .93 705 
Kewaunee County. E | 
Wie SOV inte oscoei-n = 7701 | Dippe’s Richest. ----. Oct., (6) 15.7 | 14.9] 81. 3.| 145350 813 
Dime cecickis cess clon 7861 Imported from Bohe- | Oct. 138 | 12.6 | 12.0 | 77.8 | 11.5 | 1.10 450 
mia. 
1 ASIN ee 2 let basco ee ..---| 14.2 | 13,5 |79.6/12.9| 1.10] 632 
Ozaukee County. 

Ernest Barkhausen..| 7943 | Lemaire Richest ..... | Oct. 22] 11.5] 10.9 }...... 13.4 | .86 420 
Oeteretatate miaietetsietsieys 7944 GOs. stempeccmemeteate Oct. 22 | 13.2] 12.5 | 81.5 | 14.7] .90 590 
PA erage J... a[eees |e Osece Sec oe t= ee 12.4| 11.7] 81.5|141| .88] 505 

Vernon County. 

FAMOUS K cc cccees conf ( lOO cious tcccncecoccceeeeene Nov. 7 | 12.5 | 11.9 | 82.3 | 12.1 | 1.03 800 
WO sseasescuscccoe BIGT: |Moeccteesc cacao sane Nov. 7 | 14.8] 14.1 | 80.9 | 14.4 | 1.03 420 
Gee asissc ten ci SLES eee ocdcisioe ce Seeetneeeee Nuvi 7 | 16n2nhos4eeoeene 18.0 - 90 260 

EZ ele (ee ee oes se || cn Se 14.5|13.8| 816/149] .99| 493 
WYOMING. 
Carbon County. 

E. E. Bernard ........ (390 \WValmoriny cesses er eee Sept. 24 | 13.3 | 12.6 | 73.4 | 11.9] 1.12] 1,005 
Oe iriscnOCOnCRONC fo0L)| Pink Lopieraseeceesees Sept. 24 | 12.5 | 11.9 | 72.2 | 11.6] 1.08 | 1,420 
Wwenave sree ba| so-so. | Sec c oe see eee 12.9 | 12.3 | 72.8| 11.8] 1.10| 1,213 

Orook County. fe 

eiCeHOnsel: <sccsscs Wk: || "succeceeowcenseeeceenee: Oct: 108) Aare 1Gs3 |e ae 12.2 | 1.40 210 

Laramie County. [3 
29 | 16.7 | 15.8 | 84.8 | 12.4 | 1.35 690 
29° | 1908 ISS Siete. 16.9 | 1.17 325 
sapomanvn=h'wialllnscnseisieumaacecsicsmeecacleeenseeoen 18.3 | 17.3 | 84.8 | 14.7 | 1.26 508 
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In the preceding summary of the beets sent from Nebraska are not 
included those which were examined at the Grand Island Sugar Fac- 
tory under the direction of the Chemical Division, but only those which 
were sent directly to the Department at Washington for examination. 
In addition to these two sets of analyses large numbers of samples were 
examined in the laboratory of the Agricultural Experiment Station at 


Lincoln. 


The following table contains the results of the analyses made by Mr. 
H. EK. L. Horton at Grand Island, Nebr., on samples of beets delivered 


for manufacture: 


No. of pee 
Name. Post-office address. sam- | oicht 
ples. | of beet 
Grams 
CUTIE 1 25,0 Se Schuyler; Colfax Co. --..2...-cce0-- 2 285 
Anderson, E.C........-- Dannebrog, Howard Co........... 1 204 
Anton, Conrad ......-.--- Palmer, Merrick Co .......------ 3 130 
Appel, Christ .........-.- Dannebrog, Howard Co........--. 1 189 
Asterhold, W .......----- Grandiisland! dcacc---cekeeccos oes 9 251 
Aye.) PRforeere Ree lh See do PO tweneet doacse ue See eens 4 204 
Gree ae ae ee en aces se OO teccciscescceokawobce eases 2 273 
Barnard, Alfred.--..----. ata alli@onecans scuetcceeeesees 1 419 
Barick, William..........|.--- (lt) = ae RES a ae a enoeee 3 131 
BATCH Mrz) ceccets'sce-</= Grandtislandeece a. ene os.stee tees 12 173 
Baumann, Eno........-- eee OO Nase onc nee teccacc seceivateces 3 221 
Baumann, Remmet....-.-.|---- Oe aac riciisels Machntnt eee eeien se 2 209 
Backkova, Wr .i2!.\.2.0-- St Michael, Buffalo Co Lufsooeee 
BAM GME wanes cs sete n 2s Schuyler, Colfax Co 1 242 
Reekmann yA {.253..2.--2 Grand Island 1 351 
Becker, Fritz spo5 1 232 
DO wa sesiaccteisiviene. cll 1 124 
Berry, George: .........-- Seward, Seward Co 2 280 
Bern, Friedrich ..-...--..- Grand Island 9 255 
RGIS; PAH Aes cee eetose Seward, Seward Uo ............... 3 334 
Beberniss, John....-..--. Granduishand’. sscc an cuseoe ashe 12 294 
BCL Dek acre oisce ccs soe Chapman, Merrick Co.-.--.....-.- 3 231 
Beberniss, Fritz.......... Granderelandieerss. occctzace eos eee 15 212 
Belville, Joseph.......--. Chapman, Merrick Co..-.......--. 7 203 
Beavers ark) co. 2 ess oc. Grandesland)coc.t <2. teconcceee 10 273 
lame wet Sa oe cieiec oon |e cis GO Weec ma assemectuccatcnecew coer 1 209 
IBA FnyATS, ANCL Ae peo aera | A Ce OS ar ee 15 218 
BOW MANUS IS) = 2 acne comics Wood River, Hall Co ............. 1 188 
Boose, Johann .......-..-. Grandtiniand ee aosseeces saee cccene 12 188 
Boekholm, Carl .......... Cairo vital Col-sersenscceeecleeu sae ff 182 
Boersen, Henry ...-.-..-.-. Grandblstand ea scne <n neem nasal clos 1D eB aeeee 
IBTUCKNEM, lsd sc cccce sani Nantasket, Buffalo Co ........... 1 267 
ISTAMMAM HS c. ccwescc. cae Central City, Merrick Co ......... il 217 
Brachmann, D .........-..| St. Libory, Howard Co 1 275 
ibrandt; David =. ..+-...- AiDhott, Halli Cose-aoeee. cee 4 245 
Braasch, Adolph. .--.. Grandplslandtees- ccc cece 8 2:3 
Brockmann Hi). ..20.--<.|e<cc 5 302 
Buckow,HVitz 2 -.-5--s)--- 1 542 
BMNOCK PAN. «oso l aes! ie HaMiCoteeescccsocscsaeeeccs if 178 
Burman, Oscar ........- Boelus, Howard Co.........-..---- 1 215 
Buhmann, PTV e ete t= St. Libory, Howard Co.......-....- Be ceece 
Buell, H. Rae: oat ee Chapman, Merrick Co ...........- 5 199 
Buchholz, HOR cores eee oie Grandilsland c..s-ccees onieicjaccsc': 9 178 
Buhlke, Jobn 5 and | Les OOiaecescsiecesse Saee ence Sees 5 287 
ISIN MEN SUs esac see nncsic cmc GO ene cieae Se kiewen ce nicns badee a 2 229 
CEN Od ON Aan ane ee eee Clarks, Merrick Co ..... Mento stieiet 1 334 
WarriGeonws vesesceconc% St. Michael, Buffalo Co ...........- 1 160 
@arter, Er) Moo 25 cc. St. Paul, Howard Co: .-...sccsocc. Es eereterciete 
GarlsenwNisl ol ost cask) Dannebrog, Howard Co..-.....-... 1 
Campbell, nt Meare aes Garp yHalliCon cevcus sc cswieces case 2 240 
Clad, Jno. E. R...........| Chapman, Merrick Co ............ 1 322 
Class, ranean hte Ravenna, Buffalo Co ..........-..- 1 160 
Clarks Sugar and Beet Co} Clarks, Moerricic Go... s2. sot 1 187 
Claussen, Turgen........ Grandulslandseesitosre cdo) laces: 7 282 
Craniviseur, John Roles Nass Columbus, Platte Co............- 1 270 
Craip Chey and. Ay RR: sec |eec heck ewasiccw ces 8 279 
Cushman: T. B )).2. 2.4.2 Chapman, Merrick Co. 13 269 
Cunningham, M.J....... Wood River, Hall Co -. eS 2 6 230 
ManielsZAs'P ii. scc...--- Clarks, Merrick Co... cc. secs 2as 1 207 


Total 
solids 
indica- 
ted by 
Brix 


spindle. 
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Total 


Aver- | solids P 

f No.of | “age | indica- |Sucrose| PUtity 

Name. Post-office address. sal0- | eicht | tediby iniui coefli 

les. 8 DY AD CEs cian 

P of beet.| Brix ; 

spindle. 
Grams.| Pr. ct. | Pr.ct. 

Dankert, Hans. .......2.. rar Guisland!: coccieescmeseisawee ss 1 335 18.4 15.4 S37 
Damman, Claus ...-..---- SAO oon clces te neabe ines eae 1 217 19.7 17.3 87.8 
rv ayit PN Oe OY Sei en Sees Broken Bow, Custer Co.........-- 1 339 22.1 17.6 79.6 
Daberkon, Karl .....--- Grand) Tslsxid eee eae ee eee et 4 173 18.8 15.9 86.0 
De Moss, W. T..------- =: Shelton Hall Co peas ceciccanen steer i 164 23.4 21.0 89.3 
LO Seager aeseeenoece Grand Welande sees sen aeetee emer 8 138 20.2 16.7 81.9 
Detlef, Cristen .......--. hel O Heenan taneesanee co eeEeeneeer 4 265 18.9 15.5 819 
Deichmann, Carl........- NORIO lo see aaacien eieln a ceiem aeteetasiatatate 22 306 19.4 16.4 84.5 
T0135 fy le) ee eee Cairo; HallhCorseeeatascucemece eee 1 146 20.5 16.8 81.9 
Diekmann, Peter .....--- St. Libory, Howard Co ........... 4 277 19.4 16.6 86.7 
Dorgensen, Saren..-----. Dannebrog, Howard Co .. 1 228 19.5 16. 2 83.1 
Mohmea Carl = -2 Let .e ae Grand Islands 3-2 seins ot cicies 9 178 18.7 15. 4 82.4 
Dobrinske, Aug ..--..--- SA Oa ede cacienceeine can weteeceema R 332 20.6 17.5 84.6 
IDLERS PUOLOY) 2a + aewis anes Shelton, Buffalo Co.............-. AG eyecare 19.3 17.0 88. 1 
Watton, VAs. Hel wsm cone: Chapman, Merrick Co ..-...-...... 2 198 20.9 17. 6 83. 8 
Diinermann,C.H .-....--. Grandasland ose apmmane ceemnerieelns 18 251 20.4 17.3 85. 1 
Dunermann,G ....-. .-- EOL One senita ce alutere (sme asin eieete = retate 12 197 19.3 15.8 84.0 
MGSO Elisa. bcoe~.nnciec LoUaOO sane nar cea cease cece ere cee 4 219 19.7 16.1 82.7 
Elstermeur, Carl......-.-. SS) CW Gc BRB necpooocecassecsaodoads 1 173 22.3 18.2 81.7 
Minnis; Martin -s..<<)ce~s SSO le Loe Sate wale ee eet ae eee 1 271 17.7 15.0 84.7 
Enders, Casper ......---- St. Libory, Howard Co.......... é yA eee 20.3 16.6 81.6 
HMrozim, Chas: oo. ose2-c. Ravenna, Buffalo Co .............. TO ees & 23.0 18.5 80.5 
Erickson, Jacob ......--. Nysted, Howard Co........---..-. letteee 18.2 14.6 80.2 
Erickson, Nels.......----|.--- CO hin cece = se nale seenerencetmeeme 1 390 20.7 17.4 84.1 
HMimsimeyer, H.\.-.... .. =; Grandiisland! 3.2.2 ocacecces nese 5 224 19.6 15. 6 80.1 
Erozim, Anton.........- Ravenna, Buffalo Co.............- DANS eer ae 19. 6 15.9 85. 4 
Ewoldt, Cay ......-.----- Grandsland ese. mo -e cee 1 409 13.3 19 TGC 
13ND BR Sa Sree ieee eet OO) eciwce scnsee occu cence ceaeeen 11 259 eres 14.1 81.5 
Piola Clans \.-<-ctnccesilsces CO? oes 22 ces scence eelten coe 2 443 18.2 14.5 80. 0 
Ewiug, John..-......----- Wood River, Hall Co....-........ 4 180 19.0 16.5 83. 4 
Walldorrabred: <2... sali: Grand Tsland...-2-5-seeees beeen 11 206 18.6 155 82.1 
TTT) i SS a Be ovis seas: ACEP ER BCE one aBr 2 125 20.7 17.8 85. 3 
AV OtOL Ss -.c's5 -5 i 5 occas St. Libory, Howard Co ..-.....2:. 1 212 18.3 15.4 84.1 
Aina, Ws Wie wow cicin’ Central City, Merrick Co......... 1 98 19.9 16.7 83.9 
MisherPOUN. 2. ceseces =: Ravenna, Buffalo Co.........-.--- 1 232 19.8 16.1 81.3 
ISH DUIN AW Lim crates ere Grand Wsland’< so. 5 aciessecesen eens § selec ces 19.8 15.8 79.3 
HUROHOED GML: ct costencataleea: (Vs Torys see be Dan en 6 234 20.1 ale ey) &9.9 
Florke, Heinz ........... NAO secoecs eset se cnceeesceceeteee 7 275 19.7 16.4 83.5 
MOLSON AMES soinst:o- 2b alee <cOO Suctcise sinc ae so eames eetoeete 5 211 19,4 16.1 83. 0 
MO baler OOsecas <bekecdeus St: Paul, Howard Co. 2.22 .\. ne ees| core oe opti teieterelsel| eras meee | eae eee eee 
WPAUEN eS) OB) o< 51.200 cca St. Libory, Howard! Cosssseece eee 1 234 20.0 7 85. 5 
HMB NUN Oc ows keen caste s0elus" Howard: Comeeseea eee 1 193 20.0 16.7 83. 5 
ranean eal) 22 .ssccsen- Lockwood, Merrick Co 10 331 19.1 16.1 83.7 
Rranz Hed 2. .c<sens—n: Alda, Halli Coy cssascdeanceneossnas oy eee 20. 0 17.0 87.6 
Briond, JON... 2.22000! Grandi lsland!- oo. sscccsecs ee 4 191 19.9 16.8 84.5 
Prank, Jacop .a--.c.sca- He milO\ os 3c ode aeons seem tenn . 11 271 20. 0 16. 6 84.0 
Gallup, Henry A.......-. HAIG 9) HalliGoet seeee eset cee 5 131 19.0 ney 7 82. 6 
Gatwerth, Erbs .......- Duncan; Platte (Cossscsecee eae 1 212 18.7 15.9 84.4 
Gallup srenry Aye. os 2)|Alday HalliWoe oetemascucsincenenen 1 163 19.5 16.1 82.5 
Gehrt. Peter’. tie a: Nantasket, Buffalo Co............. 1 210 18.3 15.5 84.7 
(cyt t/a Bellwood, Butler Co .......-..---. 1 270 21.5 18. 4 85.6 
Geisinger, Felix ......... Grand Island soa-esceosceeo eee 10 263 19. 6 15.3 81.6 
Giese; Henry. 255 na.ene =| => OO wiccdasahocsseoue cee eee Gilaseeee 17.8 18.0 82.0 
Glaggner, Paul........--. BO So dca cost cee eee ee ee 4 240 20.9 17.8 85. 2 
* Gottschalk, Fritz ........ Fremont, Dodge Co......... .... at 414 75 13.4 76.4 
Goehring, Rich ..-....... Grand Island 14 218 19.5 16.9 85. 1 
Goehring, Richard.......]..- CO) s< sewiasiane 3 151 19.6 16.2 87.3 
Goetsche, Christ......-. be AO OC ccacesecseee coe eee en 4 119 21.5 18, 2 83.9 
Gosda, Herman... 2. .<<|2-. OO s3absec cee eee 2 204 18.4 15.6 84.7 
Grant, (Jag. (--)5.-...-.-.| St. Libory, Howard! Cosc.. ccenee. 1 303 18.2 14.6 80.2 
Grotzky, Claus ..... SJaran|, Merni¢k C62. ascnascaweceneseeee 5 179 18.5 15.3 82.1 
Grozch, Julius .......... Grand Island, Hall Co............ 6 180 19.3 16.0 83.2 
Grembe, Jacob .......-.- Sido! Wis. ccou dens oe ee eaee nee Vigi Wee ere Wee 155%: 87.2 
LOW ZLisy CLE Eee Se | ee ee ere 2 144 20.3 17.6 86.8 
Grumpecht, Carl........ Shelton, Buffalo Co)coc. co.cc cee: i 142 18.5 14.1 76.2 
Gutzow, Henry.......... Grand flslandy2° 3. cece tuneeeeeeee 1S eae 21.0 OF ON eases 

Griinther Bros.........- Ravenna, Buffalo Co........... «. 1 255 18.7 15.2 81. 

Haldemann, J. T......-.. ‘Alda, Hall Cos 25. 2 cea ss fi 78 19.8 16.6 83. 

Mannibalye. Mi. o2...3.. Dannebrog, Howard Co il 211 19.2 16.3 84. 

ManieHenry c+ tecacc Grandilsland!|toews) 2. oo ocaneeer 1 236 16.8 12.6 15. 

Hansen Peter Se... -.=-h:2 Dannebrog, Howard Co 1 221 iyfal 11.8 69, 

Hamilton, 2. MM ....0..:. Warner's Addition .2...¢)/22:22122 5 194 17.9 14.5 81. 

Hendy Ou... to ek osc cu Seward, Seward Co ...... 2.222... 2 294 18.9 15.5 81. 

PQS) eg Ey siete = aa cle ie Marquette, Hamilton Co..-........ 1 +88 20.3 16.7 83. 

AIM NEOSOS sc 5 ee. cae St. Michael, Buffalo Co............ 1 215 18.3 14.2 72. 

amiltonyet: Mi cuss. 22. Grandilsland (-secesccesenneoeeene 24 410 18.9 15.9 84. 

TANASE Gus sa dewe aabe nels tac Ooh Fe oasis cae sea ene bon eee 11 257 19,9 16.7 84. 

Mellin FiWimis<S.\cc see wan Mernick (0 ft cnacscon ce caeneeeees 16 239 19, 2 16.0 82. 

Hansen, Jens...... -.----| Dannebrog, Howard Co........... 2 254 18.7 15.8 84. 


SNR er aocecron 


sar 
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No. of 
Name. Post-office address. sam. 
ples 

TEU Tan, Nal Jeeecneecaosee Grandisland ele ecwwccccaccseenan a 10 
GmMLN. didi neon ea > esac Seward, Seward Co........... ds 2 
Hansjosten, Peter -.-.--.-- Chapman, Merrick Co..........-. 6 
Hansen, Jens ...-.----.-- Boelus, Howard Co.............-- 5 
Hansjosten, MAS tee coe Grand sislandies-seee see ssieeeeete= 21 
HeRmMan ernst ano Ete ee OO bo vec snincieneqasmmr cin eareinn== 25 
Henrikson, IW scenes. Dannebrog, Howard Co........--- 1 
Henrikson, JOS ieee eee Boelus, Howard Co ....-........-- 1 
Hermansen, Martin..---- Dannebrog, Howard Co........--. 1 
Hegeman, O. R...-.-----.| Buckley, Jefferson Co............- 1 
Ee rBe LWW VIN aie esc cleo 2 > Shelton, Buffalo Co .........-..--. 1 
Me elm... 5--.=- Granduisjangh nae sqosesnssaies=s 8 
Hessel, Joseph.....-...--.|---- GG a sseeeace bh ngcconbonessscooos 8 
pein ClanS.ccee0.s. > a\-- Fremont, Dodge Co..........----- 2 
Hein, Mathias .......---. Chapman, Merrick Co. .ccccwiccstes 2 
GIN 7 NAGD oncscoctce n= Pleasant Add., Hall Co ........... 8 
Helkrey, Jay .....- .--| Norfolk, Madison Co..-..........-. 3 
His; sno; d& W's. -..---. Doniphan, Hall Co.............--- 3 
Ora, SON >. ~ 2 si 2 <= Shenman Copesereyc- a cctescueee]e 1 
Houseworth, More..-.-... Fremont, Dodge Co..........----- 1 
“Houten, J.D. van ...-.---- Norman, Kearney Co.............. 1 
Hohman, Caspar......-.-. Grandelsland aera tarescccemerem es 9 
Honey well, Ge Weieece. St. Paul, Howard Co .............. 2 
Hunter, C. LF pee Sera Seward, Seward Co.............--. 1 
ANG Gra Gs Bs os tae wesc Cairo; all! CO mec ismicia wie: nis ce mata 3 
Husch, UCI eres Granites land ssascncsocsjmemenasin. 9 
Janssen, Peter...-..-.--. Rockviile, Sherman Co...-.....-..- 1 
wacov, Geore -s.......-: DUEL EKO Ward! OOM oom) sinialieet 2 
Jensen, Christ ......----- Dannebrog, Howard Co........-.. 1 
Karp, RSE eatvec ccs. St. Michael, Buffalo Co..-....-. os 1 
Karstel, George.-... ....- St. Libory, Howard Co ..-.......... 1 
Ethel eAd etic wisi soamalooc © Oe eto seine oiclaisinnieisiceee aieiniats 2 
Kent, Ae ite Sa Grangnlsland) seecesost1scetee sate 1 
Keiihn, ime Wie staiateiarsie-cte Dannebrog, Howard Co....-....... 1 
Ket teler, eee ees Sta i bDOLy Howard OO/....-52sss5e5 2 
REM VON, Chios .cce chm 2 Boelus, Howard Co ............... 1 
Keinch, 2 he ae Carrow rr alliC Onwene ccrewacceioce states 1 
Kanesley,O:H...-.--....| Clarks, Merrick Co ........-...... 3 
IRIBRO SOD eee sees teenc as Doniphan, Wall Coss.2a. sss2~ see 1 
lei es ieeeacss ances oss cong alanis eee astecces on cees 1 
LI Grits ST) yee geisepe galleeont (A 5S) Ree ceonee ce soo eEeCEesees 1 
Klingenberg, Hans ...-.. Chapman, Merrick Co \.--<..---..- 2 
mlonker, Pred). .25-. 2-2 Shelton, Buffalo Co................ 2 
Knipphals, Chr ..-...-.-. @randtiniandier ts oss.cee5ec-ce0e. 8 
Kosch, Vincent..-.......-. Boclus; Howard CO). 25. 2cs4s>cce- 1 
Kolar, Joseph..-.. 2 SEIS Ravenna, Buffalo Co ............-- 1 
Kozel, Anton .-..;...-.-- Ravenna, Buffalo'Co ...---.....--- 2 
KGhiler; Oscar... ..------ Grand sland ete sacs .caen\elcin tees: 11 
Tomita, BETES GS tooased beeed (6 deters See oso reopeSSoereeaees 1 
Broerer Rud: =. c<-\cc-—5-]-0-. do 4 
Ls ey BSN 6 Siegen | ba pood Caon Dan oeaee CeHOCU CCE Onee ee 15 
Kraemer, Peter 25 
Krekuke, Jul. s.j.-6-.<.- + 
Kroeger, Fred .......--- 9 
Kroeger, Michael ...-....]---. 21 
HenWimany Wel 2662-2) ==. al 
mhner, Karlii<s 2. -. <5: Philips, Hamilton! Ces. << 0s—ces= == 5 
iundsen, Bi .s26-s-00-5- St. Libory, Howard Co............ 1 
Kutschkan, Gus ......-... GAT OVIslAN ieee cacao we css cimne sc 3 
Lamsen, John..........-- Dannebrog, Howard Co..--..-.--. 1 
Lange, Henry Bae nee rae a eee arate che elene teenie wiisnews Seam ae 12 
NO eileen cei were els= =< 1 
Gassen; Conrad! .<.:..2-..|--5: 5 
Leppin, WWintttemeessers cnc) aces 12 
Leppin, Christ. -- 11 
Linden, John P.. 5 
Milienthal Hl .2).¢0<05.% “Uy 
Linelstrom, M. J Ag 
Lopmann, Wilhelm ...... Grand Island s.c-.ccsecdve-ceec8e 11 
LLCO HS BRB 1 Oa ae ee St. Michael, Buffalo Co..-.....----. 1 
Pits; FLONT Ys = secceisct- =. Aaa SH aC Oia cemecm sees sa'sl'= 2 
Lap eV ty xl Nae a ound HE ee ea cebeoecomee ccs 5 
Liibbe, Cerra en he Pte Oinre metas aetna cronickhen cease cies 19 
Lyons, Miles ..........- Ww aaa IVEY Hal C Oe. maece cee ees 1 
Marshall, John .......... Columbus, Platt Com ao cee i 
Martin» David <<< Central City, MorrickiCo ss osvens - 1 
Marshal, Thos. F .......- Columbus, Platt'Co .. ..---.-<... 1 
Madson, PuCh 2 2-.-..--< Dannebrog, Howard Co....-..--.- 1 
Marshal, Jas ...... sfonde Columbus, PIRttiCOcene cents sete ~- 1 


Total 

| Aver- | solids 
age | indica- 
weight] ted by 
of beet.| Brix 
spindle. 
Grams.| Pr. ct. 
aes 21.5 
151 19. 2 
278 19.4 
285 20.3 
245 19.4 
241 19. 2 
246 20.0 
343 18. 8 
236 20. 6 
135 20.9 
232 21.0 
178 18.7 
227 20.0 
227 20.5 
192 22.4 
266 19.1 
488 19.0 
317 19.5 
292 20.0 
324 20.1 
204 21,5 
134 19.6 
310 21.0 
130 20.6 
260 19.5 
212 19.7 
101 19.6 
396 19. 2 
324 16.8 
143 20. 6 
286 21.2 
321 18.9 
219 20.6 
277 20. 2 
289 19.8 
270 20.8 
211 20. 0 
164 20.7 
354 16.1 
206 19.0 
ae See 21.8 
339 18.5 
360 19.7 
221 19.7 
215 21.2 
181 20.0 
373 21.2 
240 20.2 
169 20.8 
219 20.4 
252 19,1 
276 18.4 
277 19.9 
286 19.2 
283 20.6 
186 19.7 
204 18.0 
180 Wie 
151 21.0 
110 19. 2 
351 18.5 
170 20.4 
290 a At 
168 19.5 
161 22.8 
277 17,2 
247 19.2 
187 21.0 
175 20.3 
101 19.9 
261 21.5 
Leveviasce 20.1 
23 19.5 
261 21510 
237 18.7 
274 20.1 
207 18.2 
388 19.7 
269 19.5 


Sucrose 
injuice. 


Purity 
oefti- 
cient. 


en) 
a 
a 


81. 


aonua 


90 
o 
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Name. Post-office address. 
Martinggnbies=scsemecees Nchinyler, Colfax: seccesecere ce 
Martingale (so jas2 eos << Chapman, Merrick Co.--.......--. 
McKee and H. - Wie | eAlGeeralli Co) ss2. 5. cc .-cccitecere 
MeDaniell WR: | :.-- 2.2: Cairo valli Coat ceeawerce meee: 
MeLoin, 1 Laan Taras Fremont, Dodge Co............... 
MelIntosh; Wi. G--=--.-.-.: Rockville, Sherman Co ........--- 
Mettembrick, ©: =. ---.=2- Grand islandie: sca]. oe eeeeieee 
IMGIEON Mlinae: oe ote cases Dannebrog, Howard Co...-.......- 
Mildenskein, N ..-....... Grand Dstand 2.2 255.2-.26~ sconces 
MARCH Cee. cs onsicnecne O Nell SHoltiCo fo..kiees eee esees 
Mitchell, Robert.......-- Grand) lsland$.ace seacs ses seeee 
MEOH TIO MM ats. ca cele seein oe Nia ees See eeeeel ie eae oarciric 
Morse, Marenas.......... ClarksyMerricksCosseceeseeeectie 
Moody. Winds h..2ce cesses ce Scotia, Greeley Comatccckercasreee 
Mohr Peter ce-sicc == Gyandulisland ts. ¢se2cc25. 9-08 aes 
Moore, PIC r te. vans cecs ec Central City, Merrick Co.-.-....... 
DEOPTIS (OEE eiercncsicuna Chapman, Merrick Co.....-...... 


Morey, Gorden 
Miieller, Ludwig 


Cairo, Hall Co 
Seapmany Merrick Co 


NMinhleRaterme=sascusesscclisen-QO) )-scckssmeccameermmcsecete 
MToNalleny hy saas0 ces 8 Grand sland. 2oz2csoce cance et eee 
Myers, John........--.-- Sheltony Hai ossecesec ecco ee eee 

NKes Cable es sncmcas ae Grand ‘Island: 4. oc2es.2a Py 
INiaviy, Wenzel: 2-2-2. .2 Ravenna, Buffalo Co 

Neubert, Johann .-....... Grand Tsland): cocesec.seesenereeee 
INewbert, Joon. ..s.c.2--| 205: OOo ees saa eee ae eeoeene 


Neri Se Mit es 2 ek ce. Wood River, Hall Co............. 
EN@IBONSIN ioe: oe me kecesJe Dannebrog, Howard Co..-......-- 
Nieturzers@hristian: --:.| (Grand Island ...-22- <2. 26 S225 -45 
Nietfeld, Wm............].-- GOS eck canes oeeecesnunaceeseee 
INTESOMHOUYE S.cavleceese olftee GOW si ocs ccc vaneee ctesatae eee 
Nietfeld, Henry.--.....-... GOWN Bae OR Sn se eee 
iNqchols, He W =. 52255020 St. Pan) HowsardyCosemces-enesee 
INgetteld i Mritz ..sceeecs Grand Island... seeks ee 
Noack, Ernst ............ Shelton, Buffalo Co.-.....:..22.-- 
MoOnrisn©. Wasks--\eseanas Ravenna, Buffalo. Co....-.......- 
Obermeyer, Henry -22-- {;|//Grand!Island)..---ee cece eee aces 
Ohlmann, Fred ....--.--. Shelton, Buffalo Co.....-. ....-. 
Olftmann John. 2.55... 5. Grandiigland:22aseeneeee ona oneees 
Olsenelred( 2.2 scence IN-ysted, Howardi@oneeeecencmce ser 
COVTIIET RIG Toy Oa ys mae Shelton.” BuftzloiCoseeseeassieceeen 
Orndorff, Peter ......<... Alda, Hall OG) Sees hee aeeweee 
eon lanss: <= cccbes 5. Grand Island, Hall Co Beceetnatiaelek 
WAIST Gece wena teme sel loces ote. =e ee 
[PETES Oe: cetipcmmancses St. Libory, Howard Co ....-....--. 
Petzald: Wouisi=..c225 2c: Grand Island, HallCo........---- 
Peterson dss secedvceences St. Libory, Howard:Go...-.si.5222 
Peterson, W.C€ .......... Mremont; ModcelCoseeeeeneoceees 
IPetersont Evbres sess s bee Dannebrog, Howard Co ...-.-...--. 
IBigTeK OAS = sea seis seems Ravenna; Buttalo\Co.. 22-5265 56 
Pieter OnLy... =5=5'- <5: Grand Island, HalliCorceseccasens 
Pickett, James .......... Ravenna, Buffalo Co.......-.-..... 
Pitick.wOUM taseacncce se Ravenna; Buftalo:Cos-.c2c.<ccemee 
PON ACO. wc ase see os Grand Island, Hall Co............ 
Polenz, Julius ........... Ravenna, Buffalo Co ............. 
ND H.G., and Laun- | Lawrence, Nuckolls Co ..........- 
orn. 
Pnehert, Chas -.......... Ravenna, Buffalo Co............-. 
FROCHION PEL ssa = ccoceets= Grand Island, Hall Co .......-.... 
eo os Ob 0 ee Seen see Broken Bow, Custer Co .......... 
Rasmussen, Jens ......-. Dannebrog, Howard Co, ...--..--. 
Raunert, Mathias ......- Grand Island, Hall Co -...-.:..-:. 
Rasmussen, H.C........- Chapman, Merrick Co...........- 
Rem OWEN ooo scc ae cee'd St. Libory, Howard Co............ 
Reher, Chr. cccsckecse ss. Grand’ Island) Hall Co:-......-. 22. 
Remon Fredo. cees <= anes | nose ae Baevanete wn Sule bsasereeaceseee 


Reher, John Fred 
Reid, J. H., and Son... . 


Canine: Platte Co 


OVNI bie ckererciwecices Broken Bow, Custer Co .......--. 
Richardson,| D)..3. 35. .--. Alda, Hall Coniat a cee 
Hitterbash. Hl 2o.-..5 2. Grand Island, Hall Consccsecsees 
ZUG eA staan Seatac Cate Ol: sete ttescuhbceeaamreeecie as 
Richter, Aup ...2-..2-... Doniphan, HMalliGo wee. sseseeerree 
LEY i Gy AAR eee ee Grand Island, Hall Co.......--.-. 
ROWED One ce ecee hice: Fremont, Dodge Conteee osataeee 
Roske-Nrank io... c..32 St. Libory, Howard Co .2-2 2.2.22. 
Rosenkalter, Carl --...-- Grand Island, Hall Co............ 
Rosswick, Henry ...-.. ea IMC AIKO; So all COs cons seen cima eece ae 


Roby, Gustav ..... eevee. | Grand teland) Hall(Co:.<2.cteseee 


‘ 


wake bees 
ver- | solids 
et age | indica- |Sucrose 
les weight ted by |in juice. 
Pp of beet.| Brix 
spindle. 
Grams.| Pr. ct. | Pr. ct. 
2 374 20.7 16.7 
3 360 18.8 15.7 
5 200 19. 8 16.6 
] 151 20.5 18.5 
1 271 18.8 15.7 
il 117 20. 2 16.8 
13 211 19.0 15.9 
1 138 20. 2 16.7 
6 195 18.8 15.5 
2 278 20.3 16.3 
13 248 18.4 15.0 
4 313 19.8 16.9 
4 270 20. 4 16.7 
2 274 18.8 15.6 
11 285 19.1 16.2 
1 407 20.0 16.0 
1 160 23.5 18.2 
231 20.5 17.5 
4 193 17.9 14,8 
2 209 22,1 18.5 
inl 265 18.6 15.4 
1 272 23.7 20. 2 
15 321 18.6 15.6 
2 249 PAIBY 17.8 
13 254 18.8 15.3 
3 164 20. 4 ny Ai 
1 273 21.4 17.9 
1 264 19.8 17.0 
4 246 21.6 18.7 
7 307 19. 2 16.1 
4 192 20.0 17.0 
2 203 21.0 17.4 
Rete en 21.8 18.7 
1 161 19.7 16.6 
2 111 21.2 17.6 
1 283 20.1 16.7 
11 196 18.8 15. 4 
1 282 3.4 21.3 
9 257 20.9 17.3 
6 247 19.9 16.3 
1 327 23. 2 19, 2 
1 189 20. 2 16. 2 
3 208 20 2 17.4 
12 v84 20.1 16,5 
2 211 19.8 16.9 
4 3A3 20.4 weet 
3 290 20.3 16.8 
1 412 MM Tayh 14.7 
1 159 19.2 Ldtis 
2 173 21,2 17.4 
6 174 20, 2 16.9 
1 145 18. 4 14.4 
1 170 20.1 15.7 
4 333 20.5 17.3 
1 367 18. 6 15.7 
6 265 20.8 17.6 
ig | este 20.5 15.5 
5 115 22.3 18 3 
1 403 19. 4 15.1 
1 140 19.5 16.5 
6 253 18.5 15.3 
5 234 17.7 14.4 
2 191 nw Ar! 14.5 
17 310 18.6 15.5 
4 139 18.6 15.4 
13 194 20. 1 17.5 
1 243 20. 2 17.4 
1 236 23.5 19.2 
3 217 19.5 16.1 
2 262 TORS 16,5 
3 114 20.4 17.5 
1 402 18.8 15.9 
1 337 21.3 18.9 
2 419 18.4 14.6 
2 290 18.6 16. 1 
13 171 19.8 16.5 
2 205 18.7 14.9 
8 297 19.5 16.4 
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Name. Post-oflice address. 

ioby, pred .-.-.-..----- Grand Island, Ball Co-...-.------. 
Rohweder, Henry-.------- -Ghie So Sep ean eee AGH eee Eee eee 
online! Wr, ......-.---- Kelsa, Howard Co ..._-..----- nk 
Ropke, Heirick .....-..--. St. Libory, Howard Co. .....-.--. 
eesell, J.B. s-n5-.---- 0 Grand Island, Hall Co.-.-....-..--- 
mupe, Hans.-.......----- OF ese eet oer er acinitn nYemiwie eves iate 
Ruttstson, Ch.J ...----.- Boelus, Howard 1 Coss. ccesnsecc se 
Russell, G. W ......---.--| St. Paul, Howard: Co.2.s2<0s2--25 
Salyards, David.....-.... Richland, Colfax'Cossasie-5-2-- 
Schmidt, Ernst .......... Fremont, Dodge Uo.......---.---- 
Schroeder, Wm .-.......-. Columbus, Platte Co...........-- 
Sehlund, Nat.......---.-- St. Michael, Buffalo Co...-.-- eet. 
Schaubdach, Chi ......... JT Pltn 2 P15 os ae 
Schruale, Carl .........-.| Grand Island, Hal! (STG tala STS 
Seat WONN =. -- descwns| sacs 7th Ses cee nes eee eeone se eee 
Schieichardt, Fr -.-..-.-.|.... Opi sueee ses ccc ew Steeewees ? 
Schultz, Ludwig ...-.....|..-. GO) ee ee ae ee ee é 
Schroeder, Fritz .......-- 7 QUES 18 ENC ee eee eee 
Schuldt, John...... Seance Schuyler, Colfax Coss see bcueeeee 
Schuster, Heinrich..-...- Phillips, Hamilton Co ..... AE e 


Schinkel, Jobn.........-.| Grand Island, Hall Co 


CULE Oe ees ee MO tsasatisetceeaecucdendsnad 
Schultz, Peter .......---- Cairo, Hall Co 
Schoenstein, Alb.....---. Grand Island, Hall Co 
Schimmer, Henry epee | Ss OF ae s- creo cseeastcemem eee 
Schipmann, ee cerenk as |ae ae WO) jose acedca ce teaewasa'cecocia. 
Schultz, Ernst ....-.----.|.... MO) setes caebe cee a nce ctecee stone 
Scherzbeig, Cece pee eta aac ee ee dos cacicwomnesinn Sans Sach 
BGP ON): 2-0 ke sca nisla 6 Grand Island, Hall Co ............ 
Seehusen, WOU) asm we Dannebrog, Howard Co......----- 
Senkbeil, Rud....-..- --. Grand Island, Hall Co ....-..-.---- 
Lact) (Chis eee Clarks, Merrigk Co...-ccescccec. 
Stel dg te Grand Island, Hall Co 
Seifert, David ...........| Boelus, Howard Co............---- 
Shipman, H.-.....-. -| Grand Island, Hall Co J 
Shoof, Henry Oconel) PlatteCo..-.-.cis<cce-s 2 
Shoman, Wm Clarks, Merrick Co .....-.... Broth 
Silvers, RBG. cass. 5: Grand Island, Hall Co............. 
Sigman, Walter .......--. @airosHalliCo 222 see. 2s... .- 2 
ME OOPACONOL Toc cc. vaae Nysted, Howard Co...-......-.-.-. 
Smithwick, M ........... Grand Island, Hall Co............- 
DMG ATOR cee wctw cence Seward, Seward Co........-.-.-..- 
Smith, A.O...--- E treeisiae Central City, Merrick Co ....... : 
Sonder meyer, Caspar .. Grand Island, HallCo.-.-.....-.---- 
SOLuMaAn, Gus. --.-.----- Shelton, Buffalo Co.....-.... Be es, 
Sorensen, 10] Ea oes .---| Dannebrog, Howard Co 
Sothman, @lawee seco St. Michael, Buffalo Co...- 
Spethman, Leopold Grand Island, Hall Co. ........-.... 
Spech, IN. and -McEI- | Cairo, Hall Co .:-........-.-----. 
henny, D. 
Specht, Nat. ............. St. Michael, Buffalo Co.......-.--- 
STi Ee Grand Island, Hall Co.......----..- 
Steinbeck, Diekhce sess s-0). 2. GO ie oaeece ee osc asesececat oe 
“SH ELAN CT CAN 8 CPAs Sen CLO eee eset ere ee eee en 
BonkrGebps...s-2.---. 22... GO ecctene eons coanacccce satan 
SEL BO re COCR ee cad oman cean ue cae enaiaeee 
Stegemann, Ernst.--...--. Marquette, Hamilton Co.-......-..- 
Stiller, Wilhelm.......... Grand Island, Hall Co 
Stoltenberg, Claus .......]..-- d 
Steinmeyer, H ........... 
SUG Ea Ga os d 
Sundbeig, E.N........... 
Sueplsen, Fritz ---.....-.. 5 
ee MOL TOW (casein 2 cs> << Columbus, Platte Co -....-.------ 
RVLOP GH. IN cesees -is-sa5 Wood River, HallCocascecssesae. 
Taylor, John R....-...-. Seward, Seward Co......-....---- 
Mhavernet, G.:....,-..--. Grand Island, Hall Co............ 
Thompsen, Joln.......-.|..-. OG 5. Soest ast jeceut coscesea: 
penomas, Cs N.- =... -..2-- Chapman, Merrick Co......-.-.--. 
Miiacker, W)..W22--.-..2-: Ravenna, Buffalo Co.......---.--- 
SEG Ces ee ee St. Libory, Howard Co 
Tomanch, Fr. ...... Nimberg, Butler Co......-.-..-.---- 
TYolkey, John Rockville, Sherman Co 
Trummer, Hermann ..... Grand Island, Hall Co......-..--. 
PITICTOON le oe cao Columbus, Platte Co..........---- 
meernil T,'C oso s.5 258s aire Malo sos ace an owe wees 
Unger, August ee te wiosis St. Michael, Buffalo Co.....-...-... 
ea ioe pemeren ae et Clarks, Merrick'Co ............-- 


No. of Aver- 


age 


Total 


solids 


indica- 


ted by 
Brix 


spindle. 


Sucrose, 


in juice. 


Parity 
oefti- 


cient. 
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A dota : 

Nonof eel aeaee Purit 
Name. Post-office address. sam- rae nee Sucrose anette 

les ss ted by jin juice. GiEnt 

P of beet.| Brix 
spindle. 
Grams.| Pr. ct. | Pr.ct. , 
Vocke, Herman H..-..---. Grand Island, Hall Co .........--. 1| 229 21.2 17.8 83.9 
Voss, Hanss.cssses-se50-c)-50- (1 ESE yee oe 18 | 261 19.1 15.7 82.6 
Vose, Heinrich........-- BLL Cet 5 Sh en Se SES ak od 3} 149 18.6 15.3 82.0 
Wallter, Aug .........-.- “Palmer, MoermickiCors2tnocenaense 1} 230 20.6 18.4 89.3 
Wagner, Bernhard. ....-- St. Libory, Howard Co..-......--- 1| 147 205 1) vee 82.2 
Waters, George.......... Clarks: Merrick Co. .2....222...2- lh WAL 18.8 Na 88.9 
Wagner, Traugott....... Grand Island, Hall Co..........:. 5 | 354 18.1 14.5 80.1 
Wagener, Christ .......... St. Libory, Howard Co....-..----- 11 | 323 18.9 15.7 83.4 
Ward, C.E. & Co........ Belvidere, Thayer Co...........-. 2| 279 19.9 16.3 79.8 
WiesteW Asc cesccece es Gairopblall Col. 2) 2tsse0c eon oes Tylzeove ss 17.2 1359) |eer osee 
Wells & Wieman........ Schuy ler (Colfax Colaciscncseneeet j1 | 478 20. 2 15.7 17.6 
Wegner, Herman ........ Grand Island, HalliCove-ccemesse 13 | 253 19.7 16,2 81.5 
Werner, Franz B ........|..-. GOween ce stes sth ccce cae coeceee if || °268 19.8 17.0 86. 2 
Weiss, Fred . Heiser GO tates cca. aaoaccecc ae decenoet 9| 2385 18.9 15.1 79.9 
Weinhold, Prapileamdspes Malek sae ce peo cae eee 6| 190 20.3 17.6 86.5 
Weyer H. 

Weller, Conrad .......2.. ROG sess sad co aee ene eee eee eee 12 | 234 20.9 18.3 83.5 
Wheeler, Jasel........-.- “Bromfield, Hamilton) Colcees2ss 2] 213 20.2 17.4 85.9 
Witt, C. Roe ees ULL Grand Island, HallCo. 2.222222. 1} 416 20.6 17.3 83.9 
Wilt, Heinrich G.....---- Rockville, Sherman Co............ as LOL 19.6 16.9 86. 2 
Wiene, BONN Gpacastees cons Bromfield, Hamilton Co........-- VD |i2eecsjcsefen cc ts Sa 
Wissink, DBM Hee cicvle eieicice St. Libory, Howard Co........... Wings a4 err 15.4 87.0 
Wienhake, Heinrich ..... Gene Tsland! HalliCo-cssseee 3 | 205 19.6 15.8 80. 4 
Mand ol phreA CaM yese eco. aes Ole eona erect cone eee 9] 332 20.0 16.6 83.6 
ET ae W. T. and Alda, Hall Cove eoee ce eee ee 3 | 278 19.7 16.1 61.6 
Wanes His ofS e cok: Grand Island, Hall Co...........-. 17 | 260 19. 6 16.6 84.2 
Wilkelmie, Wilh......--- Chapman, Merrick Co ........... 8 | 195 18.3 14.9 81.0 
WWANGdOIpHINC Se aceis cm je Grand Island, Hall Co...-:......- 19} 193 19.3 16.2 83. 1 
SWVAIESOMNVINOS fon oSie% coe os ns IOo se ae kL eee Fans ae 3 280 18.3 15.2 82. 6 
Will, Wm...... 5 ee Risks ‘Columbus, Platte Cort cin easdecons 3} 250 20% 17.2 82.8 
Watt Wilhelm: i ocscs. 25: Alda, Hallo... ee ee 3 161 19.2 15.5 82.8 
Woodworth, T.L.....---. Chapman, Merrick |€6 (cn seeeee 2) 141 19.5 15.9 81.3% 
Wilt Wilbelm)....22 52. Grand Island, Hall Co............ 8} 208 18.7 14.8 79.5 
Wessen, Peter.......-...- Chapman, Merrick Co............ 4| 271 19.2 16.4 85. 6 
tre eee ea EEO O i: Sid. adece sk ates ee eee 1} 200 18.5 14.7 74. 0 
Mannikey ELONLY) sas ck oe olae eaees eee oe oe mcs eke eee PE BBB! 20. 0 16.5 83.9 
Zebrke, Julius.........-- Ravenna, Buftalo Co secseae leone 1| 148 19.5 16.0 82.0 
IBION WAV IOS !aoe oaiccc/e!s icelste Nimberg, Butler Co .-....:....... 1] 335 21.4 18.8 78.8 
lame, Wo. accscccecees Grand Island, Hall Co............ 6 | 243 19.4 16.1 84. 2 
Tamsen, Fritz........... Alda, ‘Hall: Co), 2aceeacnoutc sees 6 | 197 19.9 15.7 78.5 

IMBENS \o<2 sss acon | saad caccustecedoceeenceree ce eee ae | sere 238. 9 19.6 16.3 83 


Total number of samples, 1,866. 
CHARACTER OF BEETS DELIVERED TO THE GRAND ISLAND FACTORY. 


Through the courtesy of Mr. H. T. Oxnard the Department was 
allowed to establish a laboratory in the sugar factory at Grand Island 
for the purpose of obtaining information in regard to the character 
of the beets entering into manufacture. In all about three thousand 
samples of beets were examined, a sample having been taken from 
every wagonload and every carload of beets delivered to the factory: 
These samples were taken in such a way as to give as nearly as _possi- 
ble the average character of all the beets worked. A large number of 
beets was taken from each sample, and after they had been properly 
cleaned and dried their average weight was taken. The beets were ~ 
then rasped, the juice expressed, and an analysis made on the ex- — 
pressed juice. The total solid matter was determined by a specific- 
gravity spindle, and the percentage of sucrose in the juice was esti- 
mated by the polariscope. The purity efficient was determined by 
dividing the percentage of sucrose in the juice as indicated by the polari- 
scope by the percentage of total solids as indicated by the spindle, - 
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AVERAGE WEIGHT OF BEETS. 


The average weight of all the beets examined was 238.9 grammes. This 
small size of the beet was doubtless due to the extremely dry season. 
The drought throughout the region covered by the sugar-beet fields 
was the most severe perhaps that has ever been known in the State of 
Nebraska. Ordinary crops such as corn were almost total failures, and 
it is a matter of encouragement to note that in such a season the beets, 
although not making an average yield, yet did fairly well. On the 
whole, however, it must be confessed that the results from an agricul- 
tural point of view were disappointing; but this disappointment must 
be chiefly attributed to the exceptionally severe drought already men- 
tioned. 

It is also doubtless true that in the practice of the new system of 
agriculture which is required for the proper production of sugar beets 
many failures were made, and perhaps very few of the farmers prac- 
ticed that form of agriculture which was best suited to the soil and the 
season. In a soil which is apt to be dry, as in Nebraska, too much 
attention can not be paid to the importance of loosening the ground to 
a good depth. Deep plowing, followed by deep subsoiling, together 
with such harrowing and other treatment of the surface as will produce 
a perfect tilth, are absolutely essential to the production of a profitable 
crop. 

The remarkably high percentage of sucrose shown in the juice is an 
evidence of the fact that the soil and climate of Nebraska are favorable 
to the production of a beet rich in crystallizable sugar. It must, how- 
ever, not be forgotten that the extremely high percentage of sucrose in 
the juice is probably a reciprocal of the small size of the beet due to 
the dry season. Had the season been favorable to the production of a 
beet of average size, with a tonnage of from 15 to 20 per acre, the per- 
centage of sucrose in the beets would doubtless have been less. This 
is well illustrated in the data obtained in the Department from the 
analysis of sugar beets sent from Nebraska. It is evident from the 
character of the samples which were received by the Department that 
the farmers have selected the larger beets to be sent on for analysis. 
It is seen by comparison of the respective sizes of the beets received 
for analysis by the Department with those received for manufacture at 
Grand Island that the beets sent on for analysis were about three times 
the size of those manufactured into sugar. It will also be noticed that 
in the beets received for analysis by the Department the percentage of 
sucrose is low as compared with those which entered into manufacture 
at Grand Island. It would therefore hardly be just to claim that beets 
as rich as those manufaetured at Grand Island during the past season 
can be grown in quantities of from 15 to 20 tons per acre. It is not 
a matter of surprise that many of the farmers who grew beets are dis- 
couraged at the results of the first year’s work. The planting and cul- 
tivation of the sugar beet, as is well known, are matters which require 
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great labor and expense, and when, therefore, an unfavorable season 
cuts the crop very short, it is but natural that the farmer should be 
discontented. It is, however, difficult to see how he could have done 
better with any other crop, and the fact that in many instances even 
with the present dry season the farmers of Nebraska were able to grow 
10 or even 15 tons per acre, shows that with proper cultivation and — 
proper attention in other ways to the growing crop the evils which 
attend a severe drought can be greatly mitigated if not altogether 
avoided. It is not the purpose of the Department to encourage farmers 
to engage in an industry which does not give promise of success; but 
it will be a matter of regret to every one who desires to see the success 
of the sugar industry if the discontent which naturally attends a very 
unfavorable season should be sufficient to deter farmers from continu- 
ing the cultivation of a crop which under ordinary conditions promises . 
so fair a yield as sugar beets. It would be wiser on the part of the 
farmers to continue the cultivation of the sugar-beet until it has been 
demonstrated at least that even with favorable years it is not profita- 
ble. In that case it would be necessary to cease the cultivation of a 
crop which afforded no prospect of financial success. 


EXPERIMENTS WITH SUGAR BEETS IN WISCONSIN. 


Extensive experiments were carried on in Wisconsin during the sea- 
son of 1891 by the Department in coéperation with the agricultural ex- 
periment station under direction of Prof. W. A. Henry. 

The general directions for the work were given by the Department, 
but all the details thereof were left to the supervision of Professor 
Henry. 

The results of the work were encouraging, and its data, arranged by 
F. W. Woll, chemist of the station, will be found following: 

Seeds of the following six varieties of sugar beets were received from 
the U.S. Department of Agriculture in the beginning of May: Dippe’s 
Vilmorin, Dippe’s Klein Wanzlebener, Simon Legrand’s White Im- 
proved, Bulteau Desprez Richest, and Lemaire’s Richest. About 3 
acres of land were prepared at the experiment farm for beet culture, 
and divided up between the varieties in proportion to the quantity of 
seed on hand. Arrangements were further made with five farmers liv- 
ing in different parts of the State to grow three of the varieties, viz: 
Simon Legrand’s White Improved, Bulteau Desprez Richest, and 
Dippe’s Klein Wanzlebener, on a piece of land, 3 square rods for each 
variety ; to send samples of the beets grown at different times for ex- 
amination of sugar content, and to report the results as regards culture 
and yield. Notice was given in the newspapers that a supply of sugar- 
beet seed was on hand for distribution among farmers who would in- 
vestigate the adaptability of their soils for sugar-beet culture, with the — | 
obligation to send samples of the beets grown for analysis. In this 
way, samples of beets from seventy farmers were received and analyzed; 
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about half of these received their seed from the station, and the major- 
ity of the rest received seed directly from the U.S, Department of 
Agriculture. 

First are given the results of the beet culture at the station, then 
those of the culture at substations, and finally the results of examina- 
tions of beets grown by farmers in different parts of this State. 


SUGAR-BEET CULTURE AT WISCONSIN AGRICULTURAL EXPERIMENT 
STATION, SEASON 1€90. 


Two plats, 14 and 14 acres, were set apart for sugar beets during the 
spring of 1890. Potatoes had been grown on Plat A the preceding 
year; on Plat B clover was grown the preceding year, and the land 
plowed that fall; the soil was a light clay, a portion of Plat B being a 
sandy loam. The beets were planted in rows 20 inches apart on 
Plat A, with beets every 8 inches in the row, the following varieties 
were planted on May 27 on this plat: Dippe’s Klein Wanzlebener, Simon 
Legrand’s White Improved, Bulteau Desprez Richest, and Dippe’s 
Vilmorin. On the other plat (Plat B) the beets were planted in rows 
30 inches, with beets every 10 inches in the row; the following varieties 
were planted in this way on May 28: Florimond Desprez Richest, Le- 
maire’s Richest, and Dippe’s Vilmorin. The seed of the last variety 
was divided between the plats, so as to determine the influence of dif- 
ferent thickness of planting on the yield of beets. 

The beets received the very best treatment during their period of 
growth that the circumstances would allow. The heavy rains in the 
beginning and middle of June made cultivation impossible for a time, 
and gave the weeds more of a start than they would otherwise have 
had. The cultivation was done partly by a harrow tooth cultivator, or 
by a wheel hoe and shovel attachment with shields, or by hand. The 
weeds in the rows between the beets could not be reached in any other 
than by ahand hoe. The features of the growing season were plenty 
of rain in May, June, August, and October, with a temperature some- 
what below normal during May, August, and September, and higher 
than normal in June. The main meteorological data for the season 
are given in the following table: 


Meteorological data for summer, 1890, for Madison, Wis. 


[From observations made at Washburn Observatory.] 


Temperature. Rainfall. 
Month. || _—_ 
3 Mean 
Max. | Min. |Mean. aaenial: 1890. | Normal. 
oF. oF, oF. OF, | Inches. | Inches. 

PE eae) Ace n cen conbac senaceusalonteneqscneses 84 33 53. 0 57.8 5. 03 3. 64 
PREIN GM eee rec aiacine coc Giac'e aca eaten tatceseeseessenes 93 50 70.6 67.2 7.72 4, 42 
Sinn Ses coco cicle sie ceicids was sn eieeeebae stan 91 54 | 71.7 72.7 1.81 4,19 
LENT) ETI) tens SAS aS ea eg ey a oe eR 93 46 66.1 69.4 4,23 3. 28 
BENGE abe e aos as see ee pelo nceeuc wees ecscemsas 83 36 | 57.4 61.0 2. 62 3. 35 


Rare ACESS 2 ie rng A Sn a ne ae ee 69 25| 48.2 48.5 4,59 2.87 
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Samples of the beets grown were taken every week from September 5 
on. Three to four beets of every variety of whatseemed average size were 
pulled and the average sugar content in the same ascertained by the po- 
lariscope. Whileit is not believed that the beets sampled in every case 
represented exactly the stage of growth of each variety at the time, 
the analysis may indicate in a general way the increase in sugar con- 
tent and in the purity of the juice of the beets. The following table 
gives the results of the weekly examinations of each plat. The aver- 
age weight of the beets sampled is also given: 


PrAangAs 


[Distance between rows, 20 inches; between beets in the row, 8 inches. |! 


Dippe’s Vilmorin. | Bulteau Desprez.|Klein Wanzlebener.| Simon Legrand. | § 
: ragoie Taha =| . . Oya eee In ines || 1 
2 1£\l4|3 | 3/414 128 le le | 2 eee 
3 a 2/8 Oeste ies rele 3 eae ean go P= 
Date. | FS elle sia Bats gq | °s | ER = | Be =| Sus seca 
oo |] ~ | BE | oo SPR oe = mB | o® ra mE | oF 3 
bL-Q 2 4.4 | boo @ Pm | LO 2 em | wo 2 2.2 | Bh ee 
Say a aS) Sy, 2 Bas) By S — 9 Sy Z “1 0) 1) $e 
Ei) 5 H 5° B ta 5° ist A aS) 5 4 A os 
a = a = S A > = 5 > = F] > 5 
<4 m | Ay 4 nm | fy <4 wm | fy 4 m | Py 4 Ay 
Grimes.| P. ct. Grms.| P. ct. Grms.| P. ct. Grms.| P. ct. P. ct. 
Sept. 5 452] 11.87] 78.2 239) 10.79) 73.4 355) 11.77 77.5 476] 11.81} 82.9) 11.56) 78.0 
15 551) 12.91] 86.6 578) 12.72! 80.2 482) 13.02) 83.4 591} 12.51] 77.7) 12.79) 82.0 
22 453) 15.29} 85.3 631) 13.87) 83.1 472| 14.74) 83.3 640] 13.38) 82.6) 14.27) 83.6 
30 401| 15.78] 386.9 604) 15.27) 84.1 409} 14.06) 82.7 495) 15.38) 84.7) 15.12) 84.6 
Oct. 7 535| 17.64) 85.6 574| 14.85] 83.9 588) 16.14) 83.7 388} 16.68) 87 1) 16.33) 851 
16 670/*15. 43] 84.5 561) 15.52) 86.1 486) 14.33) 84.8 900) 14.60} 84.2) 14.97) 84.9 
23 419) 16.01) 85.0 324| 16.03} 87.2 547) 15.92) 87.7 506} 16.15) 83.8) 16.03) 85.9 
30 566; 16.76) 86.3 567| 14.81} 83.9 407) 16. 39 82.2 686) 15.74| 83.2) 15.93) 83.9 


* A sample taken October 17 gave 16.37 per cent of sugar; purity coefficient, 84.9; average weight 
of beets, 527 grammes. 


Prat B. 


[Distance between rows, 30 inches; between beets in the row, 10 inches.) 


Dippe’s Vilmorin. Lemaire’s richest. Florimond Desprez Richest; res 
, age | Purity 
Date. | AY? |Sucrose| Purity | Aer Lstecse Purity) AY | Sucrose! Purity | sucrose| coefi- 
wetsht| , im | coetfi- | _ 25 | in | coefi- | _ 925, | _ in coeffi- | in | cient. 
ofb atk juice. | cient. ofb “ee a juice. | cient. of beet e juice. | cient. | juice. 
= Dd ans ee ee eee ee Seu ee 
Grams. | Per ct. Grams. Per ct. Grams. |Per cent. Per ct. 
Sept. 9 528 13. 08 76.9 963 | 10.76 79.5 656 10.05 Alay 11.30 76.0 
492 12.17 80. 1 6387 9.88 74.3 792 10. 14 72.5 10. 73 75.6 
22 388 16. 05 87.3 713 14, 09 85.8 672 11. 45 79.5 13. 86 84.2 
30 403 17. 32 84.9 576 14. 37 83.8 1, 107 13. 44 82.9 15. 04 83.9 
Oct. 7 512 16.10 84.9 712 14. 56 83. 5 612 12/59 79.5 14. 42 83. 0 
16 642 17. 30 84. 8 1, 049 14, 52 80. 0 887 13. 80 81.6 16,21 82. 1 
24 540 pismys 84.7 731 14, 98 83. 2 886 12. 83 78.7 | 14.45 82.2 
Nov. 1 588 15.74 86.0 1, 031 16, 32 82.8 905 14. 84 82.4 | 15.63 83.7 


Perfectly representative samples were not always secured, as will be 
seen, but the analyses show nevertheless in a general way the change 
in the sugar content of the juice and its purity with the advance of the 
season. The last series of determinations for both plats were made at 
harvesting time; the results given for this State (November 1) are the 
averages of three samples of beets, of four each, taken from different 
parts of the plat, the beets being average sized and, as nearly as could 
be, representative ones. The beets reached full maturity, as may be 


sg 
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inferred from the above table, from September 30 to October 7; after 
that time the percentage of sugar in the beets remained about station- 
ary. As regards the possible yield at -that early period we have no 
data to judge from except that the weights of the beets sampled might 
indicate that there was no material increase after that period. 

As the varying percentages found at the different periods doubtless 
stand in a definite relation to the rainfall, we give below the days on 
which rain fell at this place between September 1 and November 1: 


Rainfall at Madison, Wis., September and October, 1890. 


Date. |Amount. Date. | Amount.|| Date. | Amount. Date. | Amount. 
[ae SEAS) | EES ED, Sa El (EN | a | |= 

Inches. prrekee Inches. Inches. 

Sept. 3 0.18 || Oct. 9 0.56 || Sept. 25 0. 08 29 trace 

4 1.81 11 0. 64 26 trace 31 0.01 

6 trace 12 0.98 || Oct. 1 OR O57| |e sae sors wal PASE ace 

7 0. 02 13 0 52 2 (OSB alll las oe Seen eel (OSes ae 

12 trace 15 0, 23 3 BPACO!||\2seccese sal \macie sacs: 

15 0. 38 16 trace 4 QSOS MN passeces wallcoacs one 

17 trace 18 0. 72 5 MEAGO:|lhesaaeeses toes ceinen. 

18 trace 25 0.31 6 OST2S | Et seis wee eioccss 

19 0.15 26 trace 7 OFNG: | |zemesqiccn.|'fc-anean-% 


DATA OBTAINED AT HARVESTING TIME. 


[October 30 to November 1. ] 


The area taken up by each variety and the yield of beets as ascer- 
tained at harvesting time are given here: 


. Area . Sugar in 

Variety. grown. Yield. the juice. 

Plat A: Sq. feet. | Pounds. | Per cent. 
TORIES VAL Oh pete Snet Gear OS Ser Eco Baa GEr SCRE SB bEaenocoreeons 2, 470 3, 040 16.76 
Bulteau Desprez Richest 8, 852 11, 804 14. 81 
Simon Legrand ..........-..- 26, 375 27, 866 16.39 
Klein JW OIG) SIGN esas daa cecheondascocr onaoheoseecdnor dasasesce 28, 750 25, 650 15. 74 

Plat B 

Dippe’ Sy Wali ates Sen de pend enicg SoU CeO H EEC UDO ree SoInB rere os 13, 311 11, 920 15. 74 
REINO RORIG OSE oe a oateea a cles neers Seer cisco scicet awn ya deamaccn es 22, 264 21, 006 16. 32 
Mlerimong Desprez RICHOSE oem ccs= cme o eee cceeeanesneasccoanecia—s 20, 685 24, 844 14. 84 


A good deal of dirt adhered to the beets as they were weighed. In 


order to ascertain the yield per acre of washed beets, a basketful of 
each load of beets was taken out and weighed, each variety being kept 
by itself; when all loads from each variety had been taken from the 
field, the beets taken out were all carefully washed, dried, and weighed. 
In this way the percentages of dirt adhering to the beets were ascer- 
tained, as follows: 


Plat A: Per cent. 
WILT Soar S568 Saco GAS ARSE SS SSS eee eee nn el ey ee 24.79 
fam Cen umDORNTOZ etna) eee ease et | eee en ininec- cies sonic epenesicesses LD..70 
OU UC aS eee oe ee ee eee 13. 10 
Bee MHEG BONOD coe eisjacsenc so a)= 2 ees se wisn nee sane eons mene wens 12,11 

Plat B: 
\ ilinaann Saba otho LB ees ee ee ee anne See ear ae eer 24, 23 
MEET (Ramee at ee tes eee eet tk le ae So SL yes clases Ueeasoitic dieu!) 15.70 
MEMRINCRRINDUIERNT EZ ited ers aoc, one dia= ca We ielsosncs We a0 =~ bo seiesins aasa)-cfanie | 10.52 


25243—Bull. 30-——4 
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Basing calculations on these figures, we obtain the following yields 
per acre of washed beets of each variety : 


Vield of washed beets. 


Plat A (beets 29 by 8 inches apart): Pounds. 
WAM ORIN ee a seco evens ae siete o.naio ie wes Sim pin clack wlelkinia Siete ete 40, 420 
Beats eeae eaete sawie, se cicies clasel seins aici oS = \eps)a\a lx) teenie eter et eee 51, 900 
Tung B) Yor 1G Ee ee oe enocee Leite nae shades ae =r 39, $30 
iNakeshay \W\Weriealey ete 6 Sa Sees eeseccueribonoouoEES SSobcced sAbeshooncos Sos 34, 150 

Plat B (beets 30 by 10 inches apart): 

WU Oy HI ono sa her cooeEeecomnoecamEnoBSveboboOsmoo) Koccedgadossuennee = 29, 430 
Lemaire ..-.-. 0-22. 22 ee ene ee ne ee ene eee eee eee eens eee - a sey O4OS0 
Bending | DYES Oye one geisn abe DoObod GEBEOoGoObosecne cagaccoccese cos -- 46,710 


The data on hand are insufficient to determine the actual yield of 
sugar per acre in case of each variety. On the supposition that all 
varieties contained approximately the same percentage of juice, they 
would rank as follows as regards their sugar-producing capacity: 1. 
Bulteau Desprez; 2. Vilmorin (plat A); 3. Florimond Desprez; 4. Simon 
Legrand; 5. KleinWanzlebener; 6. Lemaire; 7. Vilmorin (plat B). 


QUANTITY OF TOPS OBTAINED FROM BEETS. 


The tops from a number of beets were weighed separately when the 
first determination was made, September 5, and also at harvesting 
time, to obtain some data as regards the proportionate increase of the 
beet root with the period of growth, and also the relation of leaves to 
roots with the different varieties. 


Proportion of washed roots to leaves. 


Plat A: Roots : leaves as 100: 
Vilmorin,; September) ... ols cece coc bektces 6 soso aie etme Cee eee 60 
November 1.2... 3 ucshe cbcdec cee oon sielee eee ee ee ee ee 34 
Bulteaw Peprez, September 2225 so-so eee a. ce e eee Cee eee eee 132 
October 31%). - 3350 Sse ee cae c cee eee nee NZ) 
Simon Legrand, September,5...c.. -:.c-cc- on eeee ee eee eee eee 63 
October 30). wo. ¢2ocsnweespeuiceisSeeieeis- ook Wane oe ee 23 
Klein Wanzlebener, September 5... 3... 225-20. sccee se ceee setae ee ee 
Noveniber 1y.22c.. 522050008 oe eee oe ee —_ 

Plat B: 
Vilmorin; September 9... 225 secs Slo k cbs cee ce ee ee ee 84 
November 1... .251.c/snt bats cblgee eR ea ee ee ne 37 
BHemaire,; September 9 ......0020.5 2occkin doatiacs coeeee een eee 79 
November 1. ......-.22% J.02ce, voodoo cacsechoecen settee 36 
Plorimond Desprez, September 9 ..25...-..-c5c-n0 he ee cee nee ee <=) 66 
November 1. . 2.2 ..)555250 i eke teeter nee 36 


As has always been found, the proportion of leaves is larger in the 
earlier stages of growth. Between the different varieties there is some 
difference, Bulteau Desprez and Simon Legrand White Improved con- 
taining a smaller proportion of leaves at the time of harvesting than 
the other varieties. 
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Summing up the discussion of the work for the last season it is 
noticed that the yield of sugar beets obtained as well as their sugar 
content was very satisfactory ; the season could not be considered 
favorable to sugar-beet culture on account of the heavy rains in the 
fall. When, in spite of this, crops were secured of 15 to 25 tons per 
acre of beets, containing a good percentage of sugar, it would seem 
that the question whether or not sugar-beet culture may prove profit- 
able can not be answered in any otber way thar the affirmative. 


WORK DONE AT SUB-STATIONS. 


Five sub-stations were established in different parts of the State to 
study the adaptability of the different regions to sugar-beet culture. 
The names of the farmers who undertook the work with their addresses 
are F. W. Roberts, Woodworth, Kenosha County; Paul M. Peirce, 
Germania, Marquette County; Fred. Burton, Janesville, Rock County ; 
L. F. Noyes, Hudson, St. Croix County; A. L. Grengo, Colgate, 
Waukesha County. 

Of these stations three lie in the southern portion of our State, viz: 
Woodworth, near Lake Michigan ;*Janesville at about the same latitude 
in the inner part of the State; and Colgate about 20 miles west of Mil- 
waukee. Germania lies in the central portion of the State, about 50 
miles north of Madison; Hudson lies in the northwestern corner of the 
State, about 10 miles east of St. Paul (at 45° latitude). 

Directions were sent to select a small piece of land, about 3 square 
rods, of a kind that would be favorable to a good crop of potatoes; to 
give the beets good cultivation, and to keep careful notes as regards 
labor spent and method of planting and cultivation. The following 
varieties were sent to each sub-station: Bulteau Desprez Richest, 
Simon Legrand’s White Improved, and Dippe’s Klein Wanzlebener. 
The data as to the kind of soil, time of planting, etc., are given in the 
following table: 


Data concerning sub-stations. 


4 a |ge |fe 
a Co) oS |" a 
ee | P Be ee |2 2 | pate ot 
os revious Pa |e ,.| 08 ,,| Date o 
Name of sub-station. Kind of soil. | ~ 2 crop paler e E oa 2 3 =| harvest- 
gs | onland. | PAs) SE ig aa|72 | ing. 
SP S |e talons 
=I = Stella ss 
IS 2 |225)5 05 
ey A A \q 
Sq. ft. In. | In. | Hrs 
Woodworth, Kenosha Co...| Light sandy.. 797 | Potatoes..| May 29 18 | 4-6 24 | Oct. 28 
Germania, Marquette Co...| Loam ........ 550 | Clover .- | May 19 18 6 45 | Oct. 28 
Janesville, Rock Co ....-.. Black loam... 817 | Pasture...| May 15 20 6 37 | Oct. 28 
Hudson, St. Croix Co...... Black sandy... 817 | Oats -.-- | May 19 18 (*) 20 | Oct. 29 
Colgate, Waukesha Co..... Clay loam....| 1,224 | Timothy ..| May 31 18 8 54 | Nov. 16 


* Simon Legrand, 16 inches; Klein Wanzlebener, 12 inches; Bultean Desprez Richest, 20 inches. 
Seed did not all grow, hence the great distance between beets in the row. 
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In order to study the development of the beets at each place, during 
the fall four samples of each variety grown were secured from each - 
station between the middle of September and the date of harvesting. 
On the arrival of the samples at the station they were weighed and 
the juice polarized. The results of the examinations are given in the 
following table. 


' Sugar beets from substations. 


1. FROM F. W. ROBERTS, WOODWORTH, WIS. 


Bulteau-Desprez Rich- | Simon Legrand White | Dippe’s Klein-Wanzle- 
est. Improved. bener. 
Date Aver- Aver- Aver- 
- age Sugar | Purity} age |Sucrose| Purity} age /|Sucrose} Purity 
weight in coeffi- | weight in coefi- | weight in coefii- 
of juice. | cient. of juice. | cient. of | juice. | cient. 
beets. beets. beets. 
Grams.| Per ct. Grams.) Per ct. Grams.| Per ct. 
WEDIneIS sence ee asecesineccc: 237 | 10272 URE 455 | 10.69 80.3 461 | 12.37 85.3 
OCG Aga S enced eiHecoes alec ale 458 | 10.26 75.3 476 | 12.51 61.2 401 12.91 8L.5 
ROG cas. dete coches 782 9. 87 74.9 586 | 11.77 80.7 816 | 11.96 79.5 
BERR BO oo ealascehsewoe sce 614 | 12.81 79.6 578 | 12. 87 78.9 585 | 13.45 79. 6 


2. FROM PAUL M. PEIRCE, GERMANIA, WIS. 


SEY Elin 28 seosgrpbpoee puedo IS 325 | 12.04 80.8 463 | 12.70 80.1 381 | 13.93 91.7 
ROD mendes ome were a omsieieaa ses 248 | 12.98 83 1 546 | 13.41 82.8 555 | 13. 84 85.4 
(OES GSAS SG ecmocsesocer 682} 13.58 85. 7 428 | 13.05 82.2 796 | 13.27 81.9 
INGE el socio oe ccs wetcloa 722 | 13.79 83. 2 783 | 13.68 3.2 832 | 15.50 84.9 
3. FROM FRED. BURTON, JANESVILLE, WIS. 
Shits 2 cnaé ssegsnebpccosre 608 | 15,24 85.1 561 | 14.14 83. 2 687 | 13.75 77.2 
Oiilis 9 Shes statics eeeene 438 | 16.00 80. 2 418 | 15.08 82.6 421 | 14,40 81.9 
30 UY Se Sec eORUSaIoee eee 483 | 13.17 83.0 581 | 15.29 79.8 672 | 13.80 82.3 
INOVe i liciemnicin n= -2= sa cerem- 551] 14.77 85. 2 516 | 13.04 82. 8 479 | 14.31 83, 1 


4. FROM L. F. NOYES, HUDSON, WIS, 


| 
Si Oiin 28) coo see aS ceoocebae 197 | 13.14 


78. 2 179 | 13.71 82.8 208 | 13.91 85. 3 

Oct, Gts---< Sa sesHace dee 228) 14.84 78.8 205 | 14.13 82.1 164 | 14, 86 83.0 
fo OO, ARS e eee neers see 186 | 14.89 79. 6 MON L652 79.9 158 | 16.83: 84.4 
IN tna of! céBeeAcSssee pees 203 | 12.99 75.5 232 | 13.60 79.0 243 | 15.44 83.5 


5. FROM A. L. GRENGO, COLGATE, WIS. 


Nept. 26 co ase eee ee new e ne 504 | 14.92 86.0 491 | 14.69 85.4 605 | 15.10 


83. 4 

Oil UE SBC E SC CASO ISEB BOE 667 | 16.25 81.4 761 | 15.07 80.0 | 1,040] 14.42 81.5 
Sen Sy teen al ite ela ei 632 | 12.53 80.7 925 | 12.77 80.0 | 1,046 | 12.51 79.5 
INOS, UP} s-oassccceseasasacs 829 | 17.14 84.5 791 | 15.95 87.4 | 1,047] 14.95 83. 2 


It would seem from this table that the beets did not improve mate- 
rially at any place as far as sugar content and purity of the juice are 
concerned after the beginning of October. At the Janesville Substa- 
tion the beets seem to have been as mature and rich on September 25 
as at any time later on. At the Hudson Station the beets never grew 
large (weighing on the average not more than half a pound apiece), 
and they seem to have been about as far advanced when the first sample 
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was taken as later on; the light yield is explained by the cold wet 

weather at Hudson when the seed was planted, causing the seed to 
rot; potatoes planted there at the same time also rotted. 

The mean temperature and rainfall at St. Paul during the past season 
and normally were as follows: 


Meteorological data for St. Paul, Minn., May to October, 1890. 


Temperature. 
Months. Rainfall, | Normal 
Mean *| rainfall. 
Mean. normal. 
OF, oF, Inches. | Inches. 
O90) op dodcansoogdosnsecigsen bce nasa aes SaeS Saas esate 52. 2 58. 3.6 3. 
Peet arte teela naa alaistea wisice ap icmim cls cciste\eip nie mania am win cietm'cine 69. 8 67.1 5, 29 4. 85 
JAILS SaaS GRASS cad EIS a aI ee ee ee ae ae 71.9 71.6 1. 87 3. 26 
J UST Uo Oper ae 20h Se Geno ee Hee SOO Oe IS SSE SEE Sep e Seenene Goerrs 65. 0 69. 5 2. 20 3. 67 
1 TMELENI DES bso SSeS G00Rc 1s SSCS BOLO SHO QMEE COOgEAC en Sraagare 58. 2 58. 9 2. 73 3. 38 
ME BOL anteater len sheath eee ateas cana cacamenrcuncacesne.ssa- 46.0 47.1 2.79 2.05 


SSe | 18,54 20.55 


The other stations produced beets of average size, with a good to 
fair percentage of sugar. The yields of beets at the different places 
may be seen from the following table, and also the estimated yield per 
acre: 


Sugar beets from substations. 


Bulteau Desprez. Simon Legrand. Klein Wanzlebener. 


|Yield |Sugar} Yield 
of io per 
beets.|juice.| acre. 


Area 
ETOWD. lheets. juice.| acre. 


Area 
grown. 


Yield |Sugar| Yield yada Yield |Sugar| Yield 
of in | per of in | per 


Name. 
BTOWN: |b eets. juice.) acre. 


Sq. ft. | Lbs. |\Perct.) Lbs. | Sq. ft. | Lbs. |Peret.| Lbs.' Sq.ft. | Lbs. |Perct.| Lbs. 
F. W. Roberts, 


Woodworth..-.... 796. 75| 1,095) 11. 81|59, 880) 796.75) 915) 12. 87/50,010) 796.75) 1, 075) 18. 45/58, 790 
P. M. Peirce, Ger- 

PRADA ea saja sain ale 550.00} 410) 13.79)32,470) 550. 00 200} 18. 68/15, 840) 550. 00 610} 15. 50/48, 310 
Fred Burton, Janes- 

Wwe EiaP ee 816.75} 600) 14.77/32, 000) 816.75) 486) 13.04.25, 880} 816.75) 575] 14.31/30, 670 
L. F. Noyes, Hud- 

son ............-.| 816.75) 163] 12.99) 8 694) 816.75] 174! 13.60) 9,279] 816.75) 185) 15.44) 9, 868 
A.L. Grengo, Col- 

ALONG ee tac ccs 1, 224. 00) 2, 093] 17. 14/77, 470/1, 224. 00} 1, 851} 15. 95/67, 410)1, 224. 00) 2, 146) 14. 95/76, 370 


In judging these results, it must be remembered that the area grown 
was small, and hence the yield per acre must be taken only as an indi- 
cation of what might be reached under very favorable conditions. The 
yield found at the Colgate substation is higher than that of any of the 
other stations, going even up to 38 tons in case of Bulteau Desprez 
Richest and following closely with the other varieties. The yield of 
beets as well as their richness may be pronounced satisfactory in all 
cases except in case of the Hudson station, where the yield was very 
light, for reasons already stated. The climatic conditions of the four 
Southern stations probably did not vary very much from those of Madi- 
son, which have been previously given. 
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As it was deemed of some interest, the weights of leaves were ascer- 
tained at harvesting time along with those of the beets. In the follow- 
ing table are given the percentage weights of leaves, calculated on 
weight of beets: 


Relation between tops and beets at substations. 


Bulteau | Simon Le-| Dippe’s 
Substation. Desprez grand |Klein Wan- 
Richest. |White Imp.| zlebener. 


Weight of beet root: weight of tops 
as 100: , 


Germania, Marquette Co .......--.-.------- Sapo PSuodBaoUaasGEaa ac 67 60 50 
AN SG Ona, SEN ELES (Or See cea dose ae eboponooDSooor cuopSucoSrad 55 52 63 
UanesvilesRock CObanccsaniccnstsnscesscs) oh occcs ees selscseeminsas 54 70 67 
PUNO Sty OLOlx CO en onec oe secbcns s<cics eaccee ste asmarr os aesjecmtecs 40 34 41 
Colcate mya keSie| COlre cca steele sce as=ans ce paral sens ela setae 55 59 58 

JANRTEYSOS Gar Gein DOO DO IHOEROnOocoep copoononabeoéecdosedsosse 54 55 56 


EXAMINATION OF BEETS FROM FARMERS IN DIFFERENT PARTS OF 
THE STATE. 


It remains to give an account of the work done during the past season 
in analyzing sugar beets grown by farmers in different parts of the 
State, the seeds having been mostly obtained, either directly or in- 
directly, from the U. S. Department of Agriculture. Realizing the 
importance of the sugar-beet problem and the widespread interest in 
its solution, this station had notices published in all newspapers in the 
State offering to analyze free of charge beets grown anywhere in the 
State. As a result, 70 farmers in 28 counties of the State sent in 
samples of sugar beets for analysis. The results are given in the follow- 
ing table, along with such information about the beets as it was pos- 
sible to obtain—variety, soil, time of planting and harvesting, ete.: . 
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The above analyses of sugar beets grown in this State during the 

last season have a very wide range, viz, from 6.39 to 18.79 per cent of 
sugar in the juice; of the 95 analyses given in the above table, 19 
come below 10 per cent of sugar, 56 come above 12 per cent, 38 above 
13 per cent, and 16 above 15 per cent of sugar in the juice. But very 
few of the farmers who sent in beets for analysis had previously had 
any experience in growing beets; besides this some of the beets were 
grown tor stock food, with no intention of testing their sugar-producing 
capacity. Bearing this in mind, it would seem that the showing isa 
very creditable one ; where grown for sugar, and where goud care was 
bestowed, the beets contained a high percentage of sugar. As regards 
the yield, but very few and uncertain data were obtained, most of the 
farmers having grown only small plats, from which an estimated yield 
was reported. 
‘ Of the different portions of the State, the eastern region seems bet- 
ter adapted for sugar-beet culture than the western, as far as the data 
on hand will enable us to judge about the matter. Judging from the 
data obtained, which are of course very limited, it may further seem 
that three regions may prove especially well adapted for the culture of 
sugar beets of the localities from which beets were received during 
the past season, viz, the country around New Holstein, Calumet County, 
(latitude about 44°) ; around South Germantown, Washington County, 
and around Kewaunee, Kewaunee County (latitude 44.5°). The aver- 
age of all analyses from New Holstein was found to be the very high 
figure of 17.83 per cent of sugar in the juice; the average for South Ger- 
mantown was 13.51 per cent, and for Kewaunee 13.85 per cent (of the 
fourteen samples received from this locality, twelve came above 12 per 
cent, and seven above 14 per cent of sugar in the juice). Also other 
localities may prove well adapted for sugar-beet culture, which have 
not yet been investigated outside of our substations, e. g., the counties of 
Rock, Jefferson, Waukesha, Washington, Milwaukee, and Ozaukee, in 
short the whole eastern portion of the State. 

A continued study of this subject may disclose other sections where 
sugar-beet culture may be conducted successfully. The work has just 
been entered upon. From what has been done at this experiment 
station and at substations in different parts of the State, it is known 
that good crops of beets can be grown of a good quality. While the 
results reached so far would indicate that Wisconsin may prove well 
adapted for the culture of sugar beets, the work must be repeated for 
several seasons before the question can be considered as fully settled. 
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the following results: 


In the juice. 
Date. ule Sugar. | Purity. || Date. Bea Sugar. | Purity. 
Per cent.|Per cent. Per cent.|Per cent. 
Se 02 oe bee a Saseeses Hoower=ic Nov. 1 15.0 12.2 81.3 
Oct. 8 13. 13 9. 6 73.11 || Nov. 1 15.4 12.8 83.1 
Oct. 15 5e6 a]: '5 74. 2 Nov. 1 16.8 12.2 72.6 
Oct. 18 18.17 13.7 75.4 Nov. 1 Lio 11.7 74.5 
Oct. 18 13. 84 10. 25 74.1 Nov. 1 16. 6 ile Sy 82.5 
Oct. 23 13. 54 9.5 70.9 Nov. 1 15.7 12.9 82. 2 
Oct. 23 15.17 12.5 82.4 Nov. 1 19.1 16.7 87.4 
Oct. 31 14. 85 ate bela 77.4 Nov. 1 14.4 apie LAYS 
Nov. 1 15.8 13. 25 83.8 Nov. 1 14.0 10.6 75.7 * 


A few of these samples showed good qualities for sugar making, but 
the most of them had too low a content of sugar and purity to be of — 
any value for the manufacture of sugar. . 


ANALYSES OF BEETS AT THE AGRICULTURAL DEPARTMENT — 
STATION OF MINNESOTA. 


Prof. D. F. Harper, chemist of the station, has furnished me with | 
the following analyses of beets made at that station. 
The character of the beets for sugar-making purposes is fairly good: © 


Varieties. Brix. Sugar. | Purity. 


Dippe’s: ValMOriN 2 65. .c8 Jon cae oe eee ie wate ee lot hice heatasia ee ier 17.10 14. 01 81.93 
BualtDespréez’s Richest, ...-.. 2. ssdenseee eactcee onlese seers oaeeeer eee 16. 02 14. 07 87. 89 
simon Gerrand’s:. White Improved! ssa acane ss aeetesesenteensaeen eee 17. 60 14. 83 84. 26 
Wilmorin’s: White Improved... sis +c conaes soeeme tee esee ease eee 15. 00 12.17 81.13 
AUT GY ot a occ winmoeecite. once 15. 95 12. 42 77.87 
Grerory White. Sugar... .<<5ssscabe nol te ceiedene ee cance tenes eee tes 15. 90 12.55 78. 93 
Manos lM proved s fo... ob. sous oa saene pee eee dee ene eee ree eee 15. 86 11.15] - °73.45 
Wiabnorin/s Wihite Improved . isc. o0 neces eee e eee eee eee ee 13. 72 10, 96 79.86 
Minne ss lem-Wanzlebener 22: .c. cco coon se eee eee eee Ee 15. 92 13. 04 81.91 
Excelsior .....-- As babiet edn ccadidd dee be do dees das Rae eae eS epee ae 15. 55 12. 26 78.84 — 
Wisrimonds Desprez’ s Richest: ...-.--c. 2c ceo cor eoe ee nee ee 17. 24 13, 42 77.84 — 
PMpProved) Imperial o.. 5.0 salad. deseawuosaes ocucetscshe eee eee 14, 48 11. 45 79. 07 


EXPERIMENTS WITH SUGAR BEETS AT TOPEKA, KANSAS. 


Quite a quantity of beets was brought to the factory at Topeka, and 
an experimental run was made with them. Thenumber of tons of beets ~ 
used was 22. The juice from the samples of beets entering the battery — 
was found to contain 15.36 per cent. of total solids and 9.30 per cent.of — 
sugar. 

It will be noted by the above figures that the quality of the beets — 
was worthless for sugar-making purposes. 4 
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EXPERIMENTS WITH SUGAR BEETS AT MEDICINE LODGE, 
KANSAS. 


In addition to the analyses and control of the sorghum sugar work 
_ extensive examinations were made of the beets growing in the locality 
of Medicine Lodge. 

_ The season was a peculiar one for beets. At the commencement of 
_ the rains on the 28th of August the beets were scarcely at all developed 
_and were regarded as a total failure. After the rains commenced the 
beets grew rapidly and continued to grow vigorously through the 
“months of September and October. About the middle of November 
the harvesting of the beets was commenced and continued until De- 
cember. At that time the beets had reached a fair size and developed 
a high content of sugar. Two hundred and sixty-one wagonloads were 
brought to the factory and large samples were taken from each of these 


loads and subjected to analysis. The means of 261 analyses follow: 


In the juice. 


De SOASO PSS cy Obe a SRO SEd oI neo BOSD IODUET Ose COS ne eErETes per cent.. 18.52 
pace 3608 Icbccog ecco Be G6 COBScD Ot BOSE CCD SOC ED ODUM anSEs © Sees doz. 15512 
pocote cos ostoee aded Sed gSdoo endtasdd Gano eos Gace eSessecesoueEeceEnse 81. 04 


- Four hundred and eleven miscellaneous analyses of the beets from 
‘different plots in the vicinity of Medicine Lodge were made with the 


In the juice. 


_ The fresh chips entering the battery had a mean sucrose content in 
the juice of 13.90 per cent, much less, as will be noted, than that repre- 
sented by the analyses from the different loads. 

_ The diffusion juices show a content of 10.45 per cent sucrose, and a 
‘purity of 81.2. 

_ The working of the beets with the sorghum-sugar machinery was 
extremely slow, and either from this cause or from the method of 
liming, which was very heavy without any subsequent use of carbonic 
_ acid, the clarification and boiling of the juices became a matter of great 
difficulty, and they suffered in this process rapid deterioration ; for in- 
“stance, the purity of the clarified juice was only 78.8 and of the sirup 
78.3, while the mean purity of the massecuites showed the enormous 
‘depression represented: by the difference between 78.8 and 59.4. The 
ctual cause of this remaikable deterioration in boiling is not well 
understood. The juices boiled with the greatest difficulty, it being 
almost impossible to prevent them from foaming in the pan. The semi- 
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sirups also, after standing for a time, deposited a large quantity of 
mucus or viscous material, and this would lead to the supposition that 
a pernicious fermentation of a viscous or manunitic nature was the cause 
of the great loss of sugar during the boiling operations. q 
’ It is evident at once that the attempt to make beet sugar without 
appropriate apparatus must be regarded as futile. Beets of the quality - 
of those delivered at the Medicine Lodge factory, if they had been 
properly and promptly manufactured, would have yielded almost 250 
pounds of sugar to the ton; instead of this the yield was extremely 
small, the separation from the massecuite very difficult, and the whole 
manufacturing process disappointing. 

In regard to the probability of producing beets in the locality of 
Medicine Lodge, I am still of the opinion, expressed in Bulletin No. 27, 
that it is a locality too far south to expect the successful culture of the” 
sugar beet. In using the term “too far south” it is not meant in an- 
absolute sense, but too far south from the zone of the probable beet 
industry as indicated in the map given in Bulletin No. 27. The actual 
growing season at Medicine Lodge, it will be noticed, was not during — 
the summer, but in the autumn after the rains fell and the weather 
had become cool. Had theearly part of the season been wet enough to 
secure a growth of the beets it is hardly probable that they would have ~ 
shown the high content of sugar which they did. The splendid results 
obtained at Medicine Lodge in the working of sorghum cane would 
seem to indicate the course which the sugar industry should follow in 
that locality. Everything indicates that the culture of sorghum sugar 
will prove a success while there is little to encourage the further de- 
velopment of the beet-sugar industry in that locality. : 


ANALYSES OF BEETS AT MEDICINE LODGE. 


The following analyses show the character of the beets examined at_ 
Medicine Lodge during the months of November and December, 1890. 
As has been stated, the character of the season at Medicine Lodge was 
peculiar. On September 25 the beet crop was a total failure. Owing 
to the extremely dry summer the beets had not grown and were but 
little larger than a cigar. After that date copious rains with other 
favorable climatic conditions induced a rapid growth and produced by _ 
November a smal! crop of beets of exceptional richness in respect of 
sugar content. The data will illustrate in full the character of the 
juice of the beets. The general data of the season precede the details 
in the tables. | 


— 


a ie a ie i oe 
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Analyses of beets— General data. 


a Gre Sucrose. | Purity. 
Exhausted chips .-.---- Renters 1.20 B25" eoccs oe 
[easy OOS) cae cease ee SoegS 17.381 13. 90 80.3 
DiiMSION FUIEess— = nas = = = 12. 84 10. 45 81.2 
Claritied juice ..-... veo 2ad2eue 13, 65 10. 80 78.8 
DOMU-SIEM Oye sen = aie eet ee seo ~ oie 43. 00 31.95 78.3 
MasSCCIIUO 2 secetecceae sce. == 86. 90 51. 64 59. 4 
WIEROs }Seeancaso.256c per cent.. Seal | See Ae SCR ba saeeees 
PReSsrGak Cheearre sama ate ais [eeeciccie mine TG delteceeeres ac 
EI ENACULON eS eeeele encase eisiei= stale allots ciaiciare See QBGIES ane aerate 
HIT cosas eadconedenasas \eoasesneas DM alan |seiscsr ts ete 
Sipart oo see octet mince als =| asic lnimiaicie fo SVS Nogaseacertc 
Beets worked ..-.--.-..--- COUS ar) oeaeicii= oe Oi teu Baise 
Haryested''-2--2---/- 5: ACTOS @. leo sce. (Ms Weesaconeac 
Fresh chips. Diffusion juice. Clarified juice. 


Date. 


Solids. |Sucrose.| Purity. | Solids. | Suerose.| Purity. | Solids. | Sucrose.) Purity. 


Per cent. | Per cent. | Per cent. | Per cent. Per cent, |Per cent. 

Nov. 23 17. 33 13. 90 80. 37 12. 80 9,71 76. 02 13. 63 9. 93 73, 02 
24 17.03 14. 20 83. 52 13. 03 10.11 79. 82 14. 07 12.43 | *88.43 

20 17, 62 13. 92 79. 92 12. 67 10. 86 85. 21 13. 24 10.99 82. 86 

26 Leite 13.70 80.14 12. 87 11.03 84. 97 13.73 11.37 82. 51 

28 17. 27 12. 96 44.98 12. 93 11.01 84. 83 13. 84 11.43 82. 60 

Dec. 2 18. 09 14.11 78.39 11.99 10. 22 85. 43 14. 00 10. 67 75. 72 
3 17. 03 13. 96 81.81 13. 00 10. 30 79.11 14.07 10. 68 75. 69 

5 17. 00 13.97 81. 83 12.97 10. 67 82. 21 13. 82 10. 99 78. 92 

6 L725 14. 38 83.16 | 13.31 10.14 76.82 12.45 9. 38 ioe 


Means . 17.31 | 13. 90 80. 31 12. 84 10.45 81. 26 13. 65 10. 80 78. 86 


| 
* Sorghum sugar melted in juice. 
Semi-sirup. Exhausted chips. es 
Date. y 
Solids. | Sucrose.| Purity. | Solids. | Sucrose.| Sucrose. 
Per cent.|Per cent. Per cent.|Per cent.|Per cent. 
Nov. 23 44,17 32.16 72.91 1. 20 20 1. 62 
24 46.19 41.19 *89. 38 1,32 . 30 EY S 
25 42.11 29, 11 69. 98 1.16 qe) P50 
26 43.76 29.16 67.93 Ag ~22 1,42 
28 44.11 Blea lt 70. 55 1,27 55 1.48 
Dec. 2 39. 24 29. 12 74. 28 1.22 . 26 1.46 
3 39.90 29.13 | 73.00 1,19 .24 1.49 
5 42.27 30.11 | 71.32 1, 22 . 24 1. 64 
6 46. 00 35. 46 77. 09 1,16 . 30 1. 54 
Mean .. 43. 00 31.95 74. 30 1, 20 Br) 1.53 
* Sorghum sugar added. 
Massecuite. Gomee 
Date. Eee 
Solids. Sucrose.| Purity. (sucrose) 
Per ct. | Per ct. Per ct. 
Deer =: 87.14 51. 02 58. 57 86,8 
Dec. 8... 86. 70 52. 26 60. 27 87 2 
Mean 86. 92 51. 64 59. 42 87.0 
. Per cent. 
MATUR. - ~ nc edie sol cd SoS SB ORO SHES SED EGDO: EOD CDOS HOCUS Eg CECE CS SCC AE RES APH nee Se Sec eae rarer ice: pa tal 
SE RCER EAU CSET ee ee ec a nae Beene me nS SUL Leen ona Aca Secccles cece tases csiiceceeencicewsce 98.1 
EU eran chr ee ee re Se aes ae aes cae aais sora nec eenceet cosines sciniticisciocesameseesesacinae. 27.0 
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Miscellaneous analyses of beets. 


{In the juice.] 


Date. Solids. | Sucrose.| Purity. Description of samples from— 
Per cent.| Per cent. 
Daly WO .35,\- 20. 50 16. 83 82.02 | J. H. McCracken. 
TGue ate 21, 53 16.77 76.82 | M. Best. 
ise e 21. 53 16. 54 76.53 | Hy. Hinze. 
QO ence at 19. 87 15. 75 79.23 | P. B. Cole. 
Dabee sa 12. 90 15. 20 80.43 | George Heydenrick. 
Iya cil 14, 50 9.45 65.33 | Mullen; tops destroyed by web worms. 
Grhancens 17.73 13. 45 73.44 | J. H. McCracken. 
(eeneeae 17. 03 13. 60 80.03 | George Mawson. 
Di eose 14. 20 10. 81 76.11 | Neligh, Nebraska. 
Septeplece =: 11. 00 7.10 64,14 | K. Lammerman. 
oe or 17.10 Ol 74.90 | Hy. Hinze. 
Deere x 5. 63 11.95 76.25 | S. B. Hunt; from middle of plot. 
nO ee 15. 10 15. 70 78.75 | S. B. Hunt; from outside of plot. 
Ghsesss Unpep! 11,14 73.52 | Neligh, Nebr. 
Gas ccw... 12.13 8.15 66.93 | L. Clovis, Wanzlebener, 
Gieetasee 13. 03 8. 40 64.97 | L. Clovis, Vilmorin. 
1 Ree 15. 03 11.25 74.70 | George Mawson. 
Les ecoes 13.00 9.25 70.80 | M. Best. 
LO eee eis 13.47 9.30 70.10 Do. 
ahaa 17. 53 18. 20 75.42 | A. R. Moore. 
Teper 15. 83 11. 60 73.40 | T. Bennings, Wanzlebener. 
ih Pa 16.00 11. 80 73.80 | T. Bennings, Vilmorin. 
Bb eeceee ce 12. 20 7.90 64.98 | K. Lammerman. 
LO ese. 3% 14.17 11. 95 83.39 | W. W.S. Snoddy. 
LO ecems ss 9. 57 7.15 74.73 | G. H. Moore. 
UGE Sass: 14.17 8. 20 58.16 | K. Lammerman, 
LS ae see 16.93 12.55 73.95 | A. L. Duncan. 
A Speer 15. 80 12. 00 75.90 | John D. Fleming. 
PRA er 16.00 TAS 73.62 | O. Coyle. 
20 os cee ot 13. 80 9.45 68.11 | W. Helget. 
7A lee 17. 43 13. 05 75.25 | A. R. Moore. 
De ase ne 17. 80 11.05 60.72 | J. H. McCracken. 
2oceseaees 17. 67 9.10 55.02 | Osborn. 
25 saaeeee WAGs 10. 40 60.18 | E. Wennet. 
25 aman 17. 63 9. 95 57.69 | Dobbs Bros. 
D5 been se 15. 87 8.90 55. 39 | L. Clovis, Wanzlebener. 
25). eee 17. 03 9. 83 56. 86 Do.  Vilmorin. 
25 ee: 16. 00 10, 95 68.03 | Mullen; tops destroyed by web worms. 
PA fe oe ea 18. 37 11. 75 63.85 | W. Schmidt. 
PU ee aes 18, 37 12. 65 69.48 | A. W. Smith. 
4 aes 18. 63 12. 25 66.30 | George Heydenrick. 
Py Eee 20,30 12h05 59.35 | A. R. Moore. 
A ih ee 18. 07 12. 60 69. 27 Do. 
BO ean sen 17. 87 10. 95 62.21 | C. H. Blackford. 
Oct, de sszsck 16. 09 11. 60 68.78 | A. W. Smith. 
sae es 18.10 | 13.05 | 72.10 | Hy. Hinze. 
Steer 21.43 16. 85 78.00 | J. H. McCracken. 
Doweete nics 18. 63 12. 55 67.64 | W. Helget. 
Gee 17. 20 12. 00 69.86 | Osborn. 
Grau: 19, 60 13.45 68. 62 Do. 
62H 17.47 11. 20 63.67 | T. Bennings, Wanzlebener. 
Greets te inne 11. 70 66.14 | 'T. Bennings, Vilmorin. 
Grease ee 17. 80 10.70 59.92 | J. B. Cool. 
(ae soe Se 18. 60 12. 80 67. 69 | Rice. 
G26032- e 18. 37 13. 90 74.01 | A. W. Smith; dark ground. 
ers ae 17. 54 13. 60 78.70 | O. Coyle ; non-alkali soil. 
Dos ee 15, 83 12. 05 75.90 | O. Coyle; alkali soil. 
pe rea 17. 80 12.75 71.20 | A. L. Duncan. 
1 Deere 15.10 11.70 78.75 | J. H. McCracken. 
Wee sectene 17.37 255 73.99 | P. B. Cole. 
Die wim os 15. 20 13. 60 69.00 | M. Best. 
Pe cers a 20. 67 15. 85 73. 76 Do. 
St scmecc 19.10 12, 20 62.03 | Hy. Hinze. 
Domeeest 19. 77 14. 80 72.21 | M. H. Sparks. 
lbeeeeee 19.10 12, 20 62.03 | F. F. Mullen; tops destroyed by web 
worms. 
OS ote 16. 87 10. 80 63.26 | Osborn. 
ieee Fis 16. 83 10. 55 62.16 | J. D. Flemming; average size. 
ie eae 16. 30 9. 80 59.38 | J.D. Flemming; large beets. 
1 yee te 18. 37 11. 75 64.49 | J. D. Flemming; small beets. 
MA's 18.40 10. 75 63.39 | A. L. Duncan. 
ta ep Sas 16, 00 11.40 71.88 | K. Lammerman. 
OY ee 17. 83 11.15 63.13 | Geo. Heydenrick. 
lseemce. 18. 60 | 11075 63. 51 Do. 
i Ly ec 18.17 12.15 66.00 | W. Schmidt. 
Uy eee 16. 97 10. 85 59.56 | L. Clovis. 
Wicaesins ee 15. 83 8. 75 54. 11 Do. 
1 Rees 20. 97 13.20 | 63.07 | A. W. Smith. 
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Miscellaneous analyses of beets—Continued. 


Date. Solids. 
(Ocha ly Sees 19. 03 
ieee seco 19, 27 
0 eee 19, 43 
1 Le 17. 80 
i eee 19. 40 
Oe et dycns 17. 67 
Ne eraser 15.77 
19). 22s 17.50 
BO seers ac 15. 47 
Dr aa.aaniaes 17. 07 
Re 20.47 
UPd ROA A 17. 67 
DO ee eS vate 17. 80 
ya Ee 18. 58 
oe eine 20. 30 
Para ets LOT 
ee Sete oiale, aie 19, 33 
C4: ee 18, 50 
DAS SV Facis ae 19. 07 
Dimas ciciens nr iz | 
PA Te Sea 18. 50 
BGs 17. 30 
Grea aeieynia 19, 80 
Paste IOC 19. 03 
DS vclenialersie 19.09 
PA obogeac 19.77 
Asie mesicc 18, 67 
Pte SOc asia 17. 43 
2S castes iis 16, 93 
Deen sees 19, 63 
Dob oanoem = 17. 57 
cele 18. 43 
Oe aeeeee 18. 37 
Piece odees 19. 88 
SE OgaAaS 16.17 
UU Eases 19. 78 
BOS secs ae 18. 46 
B00 scncier 17. 27 
AU eae ace 19,47 
5 (Vs ee eas 18, 47 
Bee ccde 17. 87 
Re AoE 18. 37 
3b Senos 21.18 
3) (ae ees 19. 33 
CHeee ees ee 18. 89 
Nov. : oes 19.47 
1 19, 47 
17.47 

19. 19 

19. 88 

19. 86 

19.40 

20. 07 

19.97 

21.00 

20.17 

18. 78 

20. 02 

21. 74 

18. 97 

19, 27 

17.43 

19. 81 

22.37 

21. 20 

20. 83 

16. 97 

20. 23 

18. 57 

19.03 

19. 90 

19,53 

PAE} 

TEM it 

20. 63 

18. 07 

20.00 


Sucrose.| Purity. 


Per cent.| Per cent. 


11.50) 60.62 


11. 70 59, 95 
10. 70 59. 92 
11.95 61.31 
11.70 66. 14 
9. 50 62. 14 
11. 20 63. 67 
9. 70 61.40 
11.10 63. 90 
11.70 54, 66 
11.35 64. 43 
10.95 62. 21 
11. 70 58. 41 


12. 30 63. 81 
11. 60 61. 44 
12. 25 64. 77 
10, 55 59. 30 
11.85 64.05 
10.75 62. 25 
12. 75 64.39 
15. 85 83.19 
12. 55 64, 92 
12. 90 65. 66 
11. 40 61.72 
11. 25 64, 88 


11. 30 2, 97 
11.25 61. 61 
11. 40 62. 06 
12. 80 64. 55 
8. 90 51. 94 


12. 30 66. 96 
15. 80 74. 59 
12. 80 66, 22 


15.75 | 75.00 
14.75 | 73.12 
13.55 | 72.15 
14.55 | 72.67 
16.15 | 74.29 


13. 05 75. 55 
16. 20 81.79 
17.95 80. 63 
17,10 80. 66 
16. 70 80. 19 
12.55 73. 98 
16. 20 80.19 
13. 55 72.97 
15. 50 81. 60 
16. 05 80. 69 


15, 00 83. 30 
15, 80 79. 00 


Description of samples from— 


T. Bennings. 
Do. 
KX. Lammerman. 
Do. 
S. B. Hunt. 
Rice. 
Hartzell. 
Dobbs Bros. 
A. R. Moore. 
J. UW. McCracken. 
A. R. Moore; roots. 
A. R. Moore; tops of roots above ground. 
O. Coyle. 
J.D. Flemming ; roots 
J.D.Flemming; tops of roots above ground. 
W. Welget. 
Blackford. 
F¥. F. Mullen; tops destroyed by web 
worlms ; new tops appeared. 
Underwood. 
P. B. Cole. 
Geo. Mawson. 
J. B. Cool. 
Geo. Heydenrick. 
J. H. MeCracken. 
Do. 
K, Lammerman. 
Do. 
M. H. Sparks. 
Hy. Hinze. 
i. Wennet. 


0. 
8. B. Hunt. 
Dobbs Bros. 
G. H. Moore. 
Dobbs Bros. 
Hartzell. 

D 


oO. 

Blackiord. 
Do. 

L. Clovis. 


O. Coyle. 
J. H. McCracken. 
M. Best. 


Osborn. 
Rice. 
A. W. Smith. 
Do. 
W.Schmidt. 
S. B. Hont. 
TY. Bennings. 
Do. 
Geo. Heydenrick. 
E. Wennet, tops. 
E. Wennet, roots. 
A. L. Duncan. 
Do. 
O. Coyle. 
Do. 
Do. 
Scott Cummings, Canema, Kansas. 
Mawson. 
P. B. Call. 
O. Coyle. 
D 


0. 

J. H. McCracken. 

O. Coyle. 

M. Best. 

F, F. Mullen; had been injured by web- 
worms; new tops have appeared. 


0. 
A, L. Duncan. 
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Miscellancous analyses of beets—Continued. 


BGewneree- 


Solids. 


Per cent. 
20. 70 


Sucrose.| Purity. 


Per cent. 


15 


12. 
12. 
14. 


35 
00 


79 


Description of samples from— 


O. Coyle; non-alkali soil. 
O. Coyles alkali soil. 


0. 
O. Coyle; non-alkali soil. 
Hunt. 


Schmidt. 
Do. 
K. Lammerinan. 
J. H. McCracken. 
Mullen. 
Hy. Hinze. 
M. Best. 
Geo. Heydenriek. 


Do. 
P. B. Cole. 
Mullen. 
A. W. Smith, roots. 
A. W. Smith, tops. 
George Mawson. 
K. Lammerman. 
T. Bennings, Wanzlebener. 
T. Bennings, Vilmorin. 
Rice. 
J. B. Cool, roots. 
J.B. Cool, tops. 
J. D. Fleming. 
Do. 
O. Coyle, non-alkali. 
O. Coyle, alkali. 
Beet pile. 
K. Lammerman. 
Beet pile, reots. 
Beet pile, tops to above. 
K. Lammerman. 
Underwood. 
Horn. 
Beet pile, one yellow beet. 
Boetpile, one very large beet, weight 74 lbs. 
ice. 


Do. 
Blackford. 
Osborn. 
Beet pile, well shaped beets. 
Beet pile, well shaped beets. 
Beet pile, well shaped beets. 
Beet pile, imperfect beets. 
O. Coyle. 

Do. 
A. It. Moore, 
J. D. Fleming. 

Do. 
W. Helget. 
Beet pile, selected. 
Beet pile, selected. 
Geo. Heydenrick, selected. 
A. W. Smith, selected. 
ee Harper County, Kans. 


0. 
O. Coyle, non-alkali soil. 
0. Coyle, alkali soil. 
Rice. 
M. Lest. 
S. B. Hunt. 
E. Wennet. 
Do. 
Hy. Hinze. 
M. H. Sparks. 
A. L. Duncan. 
J. H. McCracken. 


Do. 
L. Clovis. 
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Miscellaneous analyses of beets—Continued. 


; Date. Solids. | Sucrose.| Purity. Description of samples from— 
4 Per cent.| Per cent. 
| Nov. 22......-- 20. 93 16.50 79. 00 Do. 
DI sa cee 18. 89 14. 45 76.60 | Dobbs Bros. 
Dens aeetoe 21. 27 18. 45 87.02 | A. W. Smith. 
PPS cca saoe 20. 83 16.40 78.84 | J.D. Fleming. 
| DORE ee aac 21. 20 17.10 80. 66 | O. Coyle, non-alkali. 
; PA aero 17.77 13. 85 78.00 | G. H. Moore. 
, Dseeenioae 18. 07 14,10 78.35 | Underwood. 
Qos See See 18, 33 14, 60 79. 80 | Beet pile. 
. 2acake ssc 20. 60 16. 65 80. 82 Do. 
if eit aiataris oa 19.13 15. 00 78. 50 Do. 
f Wsse. 2% 17. 73 13. 45 73. 44 Do. 
i PP eso 20. 29 15. 60 76.85 | J. B. Cool. 
2 OD Feisae cia 18.70 13. 80 73. 79 Do. 
Ps OR 22. 00 16, 80 76. 36 Do. 
‘ Doe eseees 19.00} 14.90} 78.40 | Geo. Heydenrick. 
7 Boececase 18. 27 13.50 74.18 | 'l’. Benning, large beets. 
§ PP Ee SOC 17. 82 13.65 76. 45 Do. do. 
: Doseiaaeal= = 19. 60 15. 90 81.04 | A. R. Moore, large beets. 
; 2PASe Sons 19, 50 16. 00 82.01 | A. R. Moore, small beets. 
4 BP SDE 18.77 15. 40 82.40 | Mullen. 
: we oem 16. 93 12. 55 73.95 | Mullen, very large beets. 
i 29 = nsec 17. 40 13, 65 78.25 | Load, roots. 
; Aiiososcece 15. 63 11,95 76.25 | Load, top of root. 
1 reese 19.47} 14.65] 175.26 Do. 
Pens Sr encio 20. 83 16, 25 79.09 | Load, root. 
k a eee 19.83 | 15.45 | 76.76 Do. 
2B opesoec 19.53 14. 60 74.87 | Load top of root. 
. Woscsces 18.77 14. 30 76.45 | Beet pile, large yellow beet. 
q A eemeasce 20. 93 16. 40 78.00 | O. Coyle, non-alkali soil. 
BH Sone 19.70 15, 65 79. 20 | O. Coyle, alkali soil. 
i by ae ae 20. 40 15. 80 78.30 | J.D. Fleming. 
) Da eamieiela = 20.30 15. 00 78.70 Do. 
; Dep ets 19.00 | 14.25| 75.25 | Blackford. 
f Dae ste 20. 80 16.15 77.64 | E. Wennet. 
4 Secor 21.77 17. 65 81.33 | W. Helget. 
) 2a c¢sceoce 19. 67 14. 60 74.50 | A. W. Smith. 
Pica me gos 20.17 15. 55 77.60 | A. R. Moore. 
. 7g some 19,57 14, 83 76.38 | Mullen, roots. 
e Ry eee Ses 18. 23 14, 00 76.90 | Mullen, top of root. 
; A eniss here 19. 33 14. 80 76.70 | J. H. McCracken. 
UeGasosss 20. 83 16. 70 80.29 | Mr. Hinman, taken from pile. 
f Wi) o= S00Se 18.70 14. 05 74. 88 | Osborn. 
Piso sdonas 21.70 17.40 81.31 | W. Schmidt, high, red ground. 
Din cos ait 18. 63 13.40 73.80 | W. Schmidt, low, dark ground. 
DD epicick ees 21.43 16. 80 78.62 | Hartzell, dark loam. 
4 Pi poscoaee 18. 33 14. 60 79.80 | Selected samples, beet pile, roots. 
4 ieeshenac UGH 13.45 73.44 | Selected samples, beet pile, tops. 
: Dae Res 22. 00 16. 80 76.36 | Selected samples, beet pile, roots. 
‘ D5 Lrociet: 20. 29 15. 60 76.85 | Selected samples, beet pile, tops. 
: Bese Ss 17. 40 13. 65 78.25 | Selected samples, beet pile, roots. 
; 2 pocecone 15. 63 11. 95 76.25 | Selected samples, beet pile, tops. 
Danese seek 18. 51 14. 45 77.80 ; Selected samples, beet pile, roots. 
Pi yee a 17. 69 13. 25 71.26 | Selected samples, beet pile, tops. 
Mi ecopnte 17.77 13. 80 78.00 | Selected samples, beet pile, roots. 
e Peace 15. 88 12. 00 78.00 | Selected samples, beet pile, tops. 
; Diecicses ss 19. 27 16, 20 84.07 | Selected samples, beet pile, roots. 
c 2B) cor cnoe 20. 70 15. 35 74.01 | Selected samples, beet pile, tops. 
ae DO ea aiaia« 18, 13 13. 65 74.20 | One large beet, A. W. Smith, weight 2 
t pounds 10 ounces. 
e 262 2 Fon 17. 80 12. 75 71.28 | Red and pink beets, pile. 
& 260i stccs: 20. 93 17. 35 82.81 | Selected samples, pile, average weight 9 
ounces. 
QO sare: 19. 63 15. 90 81.12 | Selected samples, pile, average weight 13 
i ounces. 
i A Rercend 19:777| — 15.'60 79.20 | Transplanted beets, Coyle. 
WGPos ects Ps aly 16. 70 79.14 | Selected samples, load of Coyle. 
26.5525<:2: 21.57 17. 25 80. 23 Do. 
26ues Sas5< 18. 83 16.15 85. 90 Do. 
PA teers 21. 23 18. 35 86. 93 Do. 
ZS Score 22, 22 16,10 72.49 Do. 
2OT  teea 4 21.12 13. 50 63.91 | Yellow beets, pile. 
iP eHEGSre 20. 87 15. 20 72.83 | Mawson. 
7 eee 19.13 14. 70 76.95 | McCracken. 
= Gar Lee 10. 03 5.60 | 55.83 | White table beet. 
26 Seva ces 19.70 15. 65 79.20 | Pile, root. 
AGisercioe <5 18. 73 14. 40 77.00 | Pile, top. 
7 Seem 21.13 17. 50 82. 94 |. Pile, root. 
1 a et 20. 40 16.35 80.14 | Pile, top. 
fi Beem cas 17.77 13. 80 78.00 | Pile, root. 
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Miscellaneous analyses of beets—Continued. 


Date. Solids. | Sucrose.) Purity. Description of samples from— 


Per cent.| Per cent. 

17.10 12. 87 74. 90 
19. 73 16. 10 81. 63 
18.77 15. 40 $2. 01 
20. 23 17. 00 84. 20 
20. 65 16. 85 81.77 
21.33 17. 00 79.40 
22.00 16. 05 72. 95 
19.51 14. 60 74. 87 
19, 47 14.10 72. 70 
21. 80 16.05 73. 62 
18. 89 14. 45 76. 60 
18. 97 15. 03 79.40 | Load, root. 
18. 57 14. 50 78.40 | Load, top. 


19. 90 15. 70 79.30 ; Load, root. 
ayer 13. 20 74.60 | Jackson. 


Pile, top. 

Pile, root. 

Pile, top. ; 

Mery perfect beets, pile. 
0. 


Do. 
Load, root. 
Load, top. 

Do. 
Load, root. 
Load, top. 


22.76 18. 50 81.50 | Load, root. 

21.63 17.45 80.60 | Load, top. 

19. 81 16. 20 81.79 | Load, root. 

19.70 15. 65 79.73 | Load, top. 

18. 03 15. 00 83.30 | Load, root. 

18. 20 14.15 77.98 | Load, top. 

Load, tops of root. 
Load, roots. 

Load, tops of root. 
Load, roots. 
Carload of beets from Newton, Kans. 


Load, tops of root. 
Load, roots, 

Load, tops of root. 
Load, roots. 

Load, tons of root. 
Load, roots. 

Beet pile. 


_ 
i) 

-) 
[oe] 
—" 
oO 
JU) 
a 
1 
ies} 
ao 
w 


Do. : 
Beet pile, root. 
Beet pile, top of root. 
Beet pile, root. 
Beet pile, top of root. 
Beet pile, root. 
Beet pile, top of root. 
Beet pile, root. 
Beet pile, top of root. 
Beet pile, root. 
Beet pile, top of root. 
Hartzell. Purchased by Department of 
Agriculture for seed. : 


Tes Sodace 23. 00 18. 65 81.52 Do. 
Gre enoase 25. 27 20.79 83. 79 Do. 
sano 23.40 19. 45 82. 70 Do. 
Seeman 22. 37 17.95 80. 58 Do. 


Renate 18.92| 15.19| 79.83 
Maximum .- 25. 83 21. 80 86.90 
Minimum..| 11.27| °5.60| 54.11 
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- Load tests. 


[In the juice.] 


Date. Solids. |Sucrose.} Purity. Date. Solids. |Sucrose.} Purity. 
Per cent.|Per cent. Per cent.|Per cent. 
Now. 14... -052 LU 13. 85 78, 00 Nowe, L9tcses- 15. 88 11. 60 73. 40 
iG ee 18. 07 14,10 78. 35 19) =e. 15,47 12. 40 80. 50 
ol eee 18. 33 14. 60 79. 80 0 es 17. 80 13. 40 75.30 
VES 20. 60 16. 65 80. 82 NOE Saree 17. 80 13. 45 (bre 
eee 19,13 15. 00 78.50 eae s 20. 63 16. 00 Feil 
i ee ey We} 13. 45 73.44 NOEs ces. 19. 67 15. 00 76. 53 
i Ly ee 20. 29 15. 60 76. 85 UD) se Base 19, 51 14. 60 74. 84 
ie oars 18. 70 13. 80 73.79 I9s.ce 19. 71 15. 37 77.40 
Le ae « 22. 00 16. 80 76. 36 AGE oS 5 17. 38 12. 40 71. €8 
ay (ae ree 19. 60 14. 90 78. 40 Gee aac 18. 29 14,00 76. 90 
igzeo 18. 27 13. 50 74.18 AH pete eae 16. 73 12,25 73. 65 
NW papas 17. 82 13. 65 76. 45 its 19. 63 15. 20 77. 60 
A caer 19. 60 15, 90 81. 04 a reer 19, 63 15. 00 76. 53 
TIE Sictotete 19, 50 16,00 82.01 19s Iee 2 20. 33 16. 65 81. 89 
IV iaeanee 18.77 15. 40 82. 40 ke ee ae 17.50 13. 00 74.30 
ie seeme 16.93 12. 55 73.95 nS ee op 17, 40 T2595 73.99 
UG fapee  tee 17. 40 13. 65 78. 25 TOR Sere ty Bas fg 13. 40 75.70 
i ly Ga 15. 63 11. 95 76, 25 19) oes 18. 17 13. 65 75.10 
ieee 19. 73 16.10 81.63 ORS sae 16, 93 12.05 71.31 
Mitts atabte= 16. 60 13. 05 78.3 fk! eee 15. 03 11. 25 74.70 
LY (anes 17.93 14, 70 82.10 20.5222. 18. 30 14.15 77. 05 
3 he eet ae 18. 21 15. 70 86. 25 20 pesee 19. 77 14. 90 75. 66 
iBee toe. 19. 30 15. 60 80. 80 ie mtn 21, 03 16.15 76. 79 
S22 ons 20. 93 Riga 82. 89 20e-csee 18.77 14. 05 74. 98 
aE Nee 20. 39 16, 25 79. 69 DOR aaa s 18,51 14.3 77.30 
1S Ss2e. 19. 90 16.15 81.15 20Escen 19,11 15. 00 78. 50 
IS cect. 19.38 16. 90 87. 20 20 ecee 19. 00 14, 50 76. 30 
ie) eee SS 19. 10 14.70 76. 95 yd) en as 20.27 16. 20 79. 92 
Usisecus 21. 50 16. 40 76. 28 Q0iseeme = ads 12. 35 72. 35 
1S ss .2 17. 69 13. 30 75, 55 20eees== 18. 27 13. 60 74.73 
ASey shee 18. 21 14. 75 80. 80 20h ccome 17. 80 12. 70 71. 28 
LSPS sas IVAN TE 14. 3 88. 18 20) este 17. 50 14. 20 81.10 
SEs Sees 17. 80 12.75 T1228 Pires 17. 80 12. 85 71.91 
Bese 17.10 12. 87 74,90 PASE Ee 17.79 13. 25 74. 60 
Sc cee 19. 63 16. 00 81.51 20 beeear 19. 13 14. 60 76. 40 
a I eae 19. 10 15. 90 83. 20 20 eee 16. 53 13. 35 80. 60 
192-224 17. 69 13. 25 71. 26 Misa scee 20. 37 15. 60 76.95 
1SSsace 18. 51 14, 45 77.88 20 aac 19.17 15.10 79. 05 
a Keene 19. 97 16. 00 80. 12 20Eseees 17. 67 13. 40 76. 10 
Ue saess 15. 80 12.00 75. 90 20). sae ee 19. 63 15, 25 77. 60 
Somer LW. 07: 18. 80 78. 00 PARR ae, 19. 93 15. 00 75. 50 
NS) Shia 18. 33 14. 60 79. 80 PAVE RR 19. 77 15. 10 76. 44 
ite Ree 18. 33 14. 20 77.60 20 sseer 18. 80 14. 35 76. 05 
TS 22 Seas 18.57 14. 55 78. 40 20ers mee 16.00 12. 15 75. 65 
Se Sous 20. 70 15. 35 74. 01 Wi atoe 20. 40 16.15 79.16 
i eee 18. 63 14.20 76. 30 D0-aaee. 19. 73 15.25 77. 20 
SU ae 19. 27 16. 20 84,07 2Wieceee 18, 37 14. 60 79. 80 
Ree feutit 14. 70 83. 00 20 anatet 17.53 13. 00 74. 85 
A ae ae 20. 00 15, 60 78. 00 20) S55 20. 37 15. 35 76. 12 
19e 2c 18, 03 14.10 78.35 20s- shee 20.17 16. 00 79.32 
19 pees Tie Ba 78. 73 20.5255 19.03 14,50 76. 30 
1G. 2.2 17. 54 13. 60 78. 70 20:<58c5 th! 14, 95 84. 20 
19 yee 19.00 14. 70 78.3 20ee san 19. 27 15. 35 79. 20 
19S rst 17.07 13. 35 78. 25 20- nee 18. 00 14.10 78. 90 
1 Le em 15.10 11. 70 78.75 AVES cise 17.39 12. 50 72.83 
ahs eee 18. 27 14. 80 81. 30 AQ asctes 17. 78 14. 30 81.40 
AS es 20.17 15. 20 75. 62 20): case 16. 41 12.10 3.79 
Bi eer 16. 00 11.90 74.35 pil ee 19,47 14, 20 73.7 
Oe Sat 16. 00 11. 80 73. 80 20 emesis 18. 60 14. 20 76. 30 
1S 8 16, 58 12.15 73. 35 20 sich 18. 40 13. 95 75. 55 
UG reas 18. 33 14. 20 77. 60 20). sae 19. 10 14. 55 76. 40 
1G eee ak aly BGRS 13.20 75. 42 PAV oem ae 18. 27 14, 50 79. 70 
Vrs L7..50 13. 20 75. 40 20 cee 18. 43 13. 75 75.00 
iG eee 18. 20 14,70 80. 80 20). teens 18. 83 14.00 74. 48 
19.61% 19. 37 15. 30 79. 30 20222528 16. 30 12. 40 76. 10 
AOS 19. 60 15. 70 80. 60 Aen sree 17.27 13.95 81. 40 
nt eae 18. 70 15,10 80. 70 lizwrcaiae 19. 81 16. 20 81. 79 
EOE =e Sa 18.30 13.70 85. 80 yA ees 20. 33 15. 90 79. 31 
19.2258. 13. 37 14. 95 81.46 Pio 18. 80 14. 40 77.10 
QS Se. 17. 53 13.35 75. 00 21 seks LEARY 15. 40 80. 30 
POPs Ss: 17. 40 13. 40 77.00 2c .eo=- 20. 33 16. 40 80. 67 
cE es 19, 11 14. 60 76, 42 2s seae 21.00 16.35 77. 86 
1k Re ee) 18. 74 14.10 75. 60 phar oe 20. 40 15. 70 79. 80 
Ore eaes 18. 03 15. 00 83. 30 Pera 18. 80 14. 95 77. 80 
OE crcl 6 18. 43 14. 00 76. 20 PA eae 16, 80 12. 90 77.40 
Wee eas 17. 00 13. 00 76. 50 PAUSE Es 18. 40 15. 10 81.30 
en a a 16, 98 12. 50 73. 95 Vy Nie eee 20.37 15. 40 75. 87 
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Load tests—Continued. 


{In the juice.] 


Date. 


| 
Solids. 
| 


Per cent. 
20,23 


Sucrose. 


| 
\Per cent. 


AY) 
nO 
. 65 
. 80 
3.05 
5. 10 


-75 


Purity. 


Date. Solids. | Sucrose. 

Per cent.|Per cent. 
Nov. 24- 20.47 15. 25 
24 ones 21. 57 17. 25 
ps ar 19. 68 14. 93 
PS OT 19. 57 15. 20 
DA ma tae 19. 80 15. 40 
pt EES ae 21. 20 16.75 
7 As 19. 90 16. 05 
24 Ss 19. 60 16. 05 
dee aera 16. 40 11. 90 
py eee 15.47 11. 90 
p?.  a 19. 90 15535) 
Aes WAKE 13. 20 
DA cele 18.17 14.15 
24 eats 19.77 16.17 
77 as oF So 19. 57 15. 55 
Pp). eae 19. 67 15.40 
242. Sess 19. 03 15. 50 
DAN nies 19. 93 15. 20 
DAS cintotas 18. 53 13. 80 
24s a wee 20.13 16.10 
7. ee 18. 83 16.15 
rye ae 19. 87 16. 00 
Py ee 18.57 34.50 
Py eae 19. 87 16.00 
Py Re ra 20. 50 16.15 
244 Eee 19. 68 15. 40 
Boone 18. 70 14. 65 
DY: Eis 19. 70 15. 40 
OF oer 18. 13 14. 45 
24 os eee 20. 23 16. 95 
2a escets 21, 33 16.70 
248235 19, 23 14, 40 
De ee ab uid 13. 90 
2a ake 16. 67 12. 55 
Di. xe clo 18. 77 14,55 
7: Wea eae 19. 63 15.90 
pee ae 18. 33 14. 05 
DA ae ee 18.57 13. 55 
yy. eee 18.73 13. 65 
C4 sees 20. 23 16. 20 
245 She. 18. 93 14. 00 
24 ccct. 19, 47 14. 10 
Ch Ore 19. 77 15. 60 
DAR SS 20. 93 16. 50 
DARN alae 18. 89 14.45 
Poe Ee Se 21.27 18. 45 
Dente 20. 83 16. 40 
PL Ue ag 21 20 17.10 
Wiceccs 20.73 16. 60 
26 eustal 21. 03 18. 00 
Dieses 17. 83 13. 40 
QTc dees 21. 37 17. 90 
PARSae ee 20.10 16. 65 
PH ee, 19. 00 15. 30 
Qian 22. 00 16, 05 
Ue has 21. 80 16.05 
Qeaanias 18.97 15. 05 
QW ewaces 19. 90 15. 70 
Ogt ime: 20. 00 15. 80 
OB ie eas 22.76 18. 50 
OB iievamias 19. 51 16, 20 
WBssece 18. 03 15. 00 
Di eee ae 21.07 18. 40 
Q8hoaan. 24. 37 19. 50 
205 ees 18, 30 15. 50 
PL Ree 22.37 18. 40 
2955 Sen 22. 37 18. 40 
29). Sask 21. 60 18. 30 
Dee; koe 18. 73 15.50 
Mean ...:| 18.52 15. 12 
Maxims..| 24.37 19. 50 
Minims..} 15.10 11. 60 
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Composition of ash of beets grown at Medicine Lodge, Kansas. 


DESCRIPTION OF SAMPLES. 


re Description. Grown by— Kind of soil. 
INGCERIOL DECUShs nas cats omeineie womans | 
2432 | § Toot a snnnc Baek aes PM, Mlowing 2k 5 pou tease.) Upland red soil. 
8133 } Roots eo. snnn se pier an ie OsCovlps as 3.5: eae cee. Bottom alkali soil. 
Necksiof beets) 22-2 ---55-2---- 
8434 LOO Sere btetaoe eons eid'« Manatees IAS Wis SINIb aaah a dad eeeceusise lcs Bottom land ; not allka- 
GAM OM) = ere nian eee een oeinse < § line. 


Table of analyses of ash of beets and beet leaves, grown at Medicine Lodge, Kansas. 
ASH, SOLUBLE IN BOILING WATER. 


Necks | Roots | Necks | Roots | Necks | Roots | Leaves 

* | of 8482. | of 8432. | of 8433. | of 8483. | of 8434. | of 8434. | of 8434. 

Oy oStsee eee ee ee ee AEE BOOB OOOH 15.50 | 19.90) 22.44 | 29.04] 17.50] 27.17 14.3 
ee eee nice sea decscecauceshuctoack 17. 39 16. 37 4. 53 2. 88 14. 25 11.78 17. 36 
Dee ree eee ici Saat mas dowidea weas as 7.76 2. 66 10.17 5. 02 10. 49 1.97 12. 72 
LEA en on ace ea a A a ok Dae Q074e | ERT | OL8T | e3803)|) 5.70 0. 42 
COED 2. cee A a IE eS ee eee 46. 95 45.79 Yay 61.90 51.10 50. 30 41.33 
(360) ocosne sesenoutercncrecesnereesoassssess Dieba, |. tengo 2. 87 2.45 6.92 3. 05 18. 65 
10 sea One OC ASSES DO SEICALEMOECHbOSS 0. 88 0.30 0. 50 0. 30 0. 20 0. 20 0.35 
Cees ee ee gas oceais MoneSewiecswanls aes Trace.| Trace.| Trace.| Trace.| Trace.| Trace. 0. 53 
BRopall tea. cee ane Seas AS OSC OIC aao..---| 101.78 | 100.98 | 100.60 | 102.46 | 103.49 | 100.13 105. 70 
@Wonrected for’ C)) s2.cscccs ce. cee oes 97. 86 97. 29 99.58 | 101.59 | 100. 28 97. 48 101.77 


4.07 6. 36 8. 28 7. 99 6.95 3. 95 3. 37 
36.74 | 19.21 | 23.56 | 12.49 | 35.96 9.31 55. 86 
1,21 1.31 0. 74 1,54 0. 74 1.10 0.41 
12. 7 13.82 | 23.24) 23.11 11.02 | 14,82 12. 36 
7.66 | 10.74 | 14.48 | 16.03] 16.81] 20.10 6.59 
22.58 | 388.27) 21.44] 37.53] 15.51] 38.28 15. OL 
6. 70 4. 88 4.73 0.76 5. 80 4. 60 3.40 
5. 60 3. 30 2. 07 1. 22 3. 05 4.35 3. 20 
2. 54 1.50 1. 04 0.33 2. 25 1.63 1.95 


99.86 | 99.39 | 99.58 | 101.00 | 98.09] 98.14] 102,15 


TOTAL, SOLUBLE AND INSOLUBLE ASH COMBINED, 


12.07 | 17.19 | 16.33 | 23.67 | 14.07.| 21.32 9. 35 

12.17 | 13.05 2. 90 2.15 9. 60 9, 26 9.41 

5.43 2.12 6. 74 3. 74 7.05 1.55 6. 89 

3. 51 4, 36 6. 58 4.74 7. 52 8. 78 3. 31 

34.55 | 37.17} 40.21 | 46.43 | 35.43 | 43.97 10.11 

8.86 | 10. 84 2. 25 1.91 5. 39 2. 95 22. 40 

11. 64 4.14 8.27 3.48 | 12.85 2.05 26. 14 

0. 36 0. 27 0. 25 0.39 0. 24 0. 24 0.14 

3. 83 2. 81 7. 83 5. 89 3. 59 3.15 6. 03 

6.77 (oUt 7.23 9.57 5.48 8.19 7.02 

2.01 0.99 1.59 O19 0.99 0. 98 3. 18 

LECT ae eee Be CCS SEO OC AEC ee cete 101. 20 | 100.71 | 100.18 | 102.16 | 102.21 | 102.44 | 103.98 
CourectedMor Cli sescerccecence scans 98.46 | 97.77 | 99.53 | 101.67 | 100.04 | 100,35 | 101. 62 


EFFECT OF SOIL ON BEET PRODUCTION. 


Not only the climate but also the soil affects profoundly the quality 

_ ofthe beets grown. This is well illustrated by the experiment of Briem, 

published in Austro-Hungarian Journal of the Sugar-Beet Industry 
and of Agriculture, vol. 17, p. 571. 

Briem chose two typical soils for a comparative trial, near each other, 

in order to secure identical climatic conditions. The mother beet from 
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which the seeds were obtained was a Vilmorin improved, which con- 
tained 19.86 per cent sugar. The seeds were planted in the two soils 
under precisely similar conditions and received the same culture. The 
one soil was very poor, with a gravelly subsoil. The other was a rich 
garden soil, on which a pond had once stood. 

The beets which were produced were so different that even an expert 
would not have admitted that they came from the same seed. The 
poor soil gave a small beet, which soon reached the term of its vegeta- 
tion, while the rich soil furnished a beet resembling those raised for 
forage and which at the time of harvest was still in full vegetation. A 
tabular view of the results is instructive: 


Weight 


Description. of rant. Sugar. 
Grams. | Per cent. 
Mother beet <----.<seses-c= 298 19. 86 
Beet from poor soil ......-.-. 160 14.57 
Beet from rich soil...-.....- 876 13. 61 


That a race of beets introduced into a new country develops new 
characteristics has long been known, but the above shows in a striking 
manner the part that the soil itself may take in these transformations. 


CULTURE OF THE KLEIN WANZLEBENER ORIGINAL. 


In a letter from the proprietors of the sugar factory at Klein Wanz- 
leben, some interesting data have been communicated concerning the 
original Klein Wanzlebener beet, from which all the different varieties 
of this family have been derived. The methods of selection of beets for 
seed production are described as follows: 


For the production of our beet seed, which is carried on by us exclusively, we use 
none but the full-grown beets, having never been able to satisfy ourselves with regard 
to the use of small beets. Although this method of cultivation would be much more 
profitable it has always appeared to us to be contrary to all laws of nature, and the 
seed from such imperfect beets is certainly more subject to degeneration than that 
from full-grown, mature beets. Variations of form can never be safely detected in 
these dwarf beets, whilethe mature beets are chosen with the greatest certainty by 
their external appearance. 

The selection of the mother beets on the field and before siloing is made with the 
greatest care. Only those fields are used for this purpose which have been planted 
with seed from beets which were polarized and whose actual sugar content has been 
determined by the alcohol-extraction method. All beets which are defective in 
growth are rejected. 

The process of selection commences in November, after all the beets have been har- 
vested, and continues until the middle of April. 

The work is carried on in three laboratories. In Laboratory I the beets are as- 
sorted by means of a solution of salt. About nine-tenths of all the beets reserved 
for seed selection are rejected in this laboratory, and only about 100,000 beets are 
transferred to Laboratory ITI. 
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The per cent of sucrose in the juice of these beets is now determined in Laboratory 
II by the polariscope, the figure thus obtained being always considerably reduced so 
as to allow for variations. ‘The actual sucrose content of these polarized beets—daily 
about 150-200—is determined in Laboratory III by the alcohol method, so as to have 
a check on the polarization, and to avoid errors which might be caused by the pres- 
ence of optically active bodies. Only those beets whose high sugar content is defi- 
nitely proved by the last method are chosen for cultivation. These are again as- 
sorted, the finest specimens being planted in the spring for the production of extra 
fine seed. This seed, of which we can only furnish limited quantities, is therefore 
obtained from high polarizing beets without an intervening generation. We do not, 
however, consider that the careful selection of mother beets by their sugar content 
insures satisfactory results. If the choice of mother beets by polarization were the 
only condition necessary to obtain good results, every large estate would be able 
within a few years to raise a beet satisfactory in all respects. This is, however, im- 
possible, as the beet is, more than any other plant, subject to sudden degeneration, 
which is explained partly by the history of its development and partly by insufficient 
transmitting of those qualities which distinguished the mother beet. 

Very often external conditions, such as location and fertilization, exercise at times 
a deteriorating influence and cause 4 poor quality of beet, such as is not a natural 
variation of the family and is not hereditary. 

For these reasons if) is absolutely necessary, if we wish to raise a beet of constant 


high quality, to observe the experimental crops for a number of years, both as to 


their external appearance and chemical properties. 

The fact that the beet is a biennial plant renders this method of selection propor- 
tionally more difficult. 

The cultivation by families, together with the most conscientious individual cultiva- 
tion, has been the foundation of our work for more than 30 years. It insures certain 
success to the growers of our original beef, an individual superior both in quality 
and quantity; in short, results such as the varieties introduced in Germany during 
the last ten years are unable to guaranty as the proof of their constant high qual- 
ity, which can only be determined by careful observations extended over many years, 
is wanting. 

Asa transfer of the beet into other conditions of climate and soil may cause a dete- 
rioration in the second generation, the statement that the seed was obtained from 
our finest quality of beet is not a certain guaranty of success. 


Some interesting data in regard to the operation of the sugar factory 
are also communicated, this being one of the companies which carries 
on both the manufacture of sugar and the production of sugar-beet 
seed. As will be seen from the data communicated the object is to 
produce not only a rich beet but one of large size, so as to secure as 
large a yield as possible of sugar per acre. 

The data in regard to the operations of this factory follow : 


(Sugar Factory Klein Wanzleben, successors to Rabbethge & Giesecke Stock Company at Klein 
‘W anzleben. | 


We beg permission to send the following data for general information concerning 


our house: 


Our capital is 2,700,000 marks. Our stockholders are under no obligations to raise 
or furnish beets. 

Onr plant consists of a raw-sugar factory, which diffuses about 7,000 hundred- 
weight beets per day, and a molasses desucration factory, which is capable of work- 
ing up about 1,000 hundred-weight of molasses. A large farming estate is connected 
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with the factory. The beet-sugar factory diffuses during the campaign about 
500,000 hundred-weight beets. The yield in the campaign of 1890 was: 


Per cent. 
ADSHPTOMUCE wekisenc. lac ku Somes sc ncs pow dees cece alee eee Bee ee eee 11. 32 
Necondiproductiabout-kece - on. cs icles aces ee em Oa ee as ate eeer een 1.40 
Ghind product @boutie-see ss -ace+ sacle see see ee anise see eee eee ee 20 


ovale soc cote cae es lcawc che poswals Cosbee tema lne eee eee eee 12. 92 


Our estate consists (excluding a large area which is planted with wheat, oats, etc.) 
of about 5,000 morgen of beets, both purchased beets and seed beets (4 morgen = 1 
hectare; 1 English acre = about 14 morgen). 

The yield of 1889 was reduced by the poor results on certain strips of land, but 
nevertheless the average yield was 207.4 hundred-weight per morgen, some strips 
yielding as high as 234 hundred-weight. The crop of 1890 will yield about 200 hun- 
dred-weight per morgen. 

A very important branch of our farm is the improvement of beet seed, which we 
have engaged in for the last thirty years. 

The mother beets are chosen from the plats by careful methods of selection. In 
1889-90 we examined 2,782,300 beets, of which 3,043, that is, about one per thousand, 
were chosen for purposes of cultivation. The extensive work of selection occupies 
our experts from January to April, and visitors to our laboratories are always wel- 
come. We are always pleased to vive all information desired. 

Our united farming and manufacturing interests soon proved to us the necessity of 
cultivating beets according to the yield of sugar per morgen, and we found the eul- 
tivation of our original Klein Wanzlebener beet, which unites a high yield per mor- 
gen with a high sugar content, as most profitable. 

We desire to point out that we have adopted the name Original Klein Wanzle- 
bener beet seed, as varieties of this beet have appeared of late which are offered 
under such names as ‘‘improved, containing a high percentage of sugar,” etc., and 
which, in many cases, are not equal to the Klein Wanzlebener beet. The above 
name also provides a means of distinguishing between our original beet and these 
varieties. 

We will be glad to furnish directions for the introduction of the beet, its cultiva- 
tion, the methods of planting our Original Klein Wanzlebener beet, and samples of — 
the seed. 

KLEIN WANZLEBEN, Iebruary, 1890. 


SYSTEMATIC STUDY OF THE DIFFERENT VARIETIES OF SUGAR 
BEETS IN SAXONY. 


Professor Maercker of Halle has, for several years, collated the data 
in regard to the different varieties of sugar beets grown in Saxony; 
arranged in respect of their improvement in sugar percentage and in’ 
yield of sugar per acre. Nine reports have already been issued on this 
subject, containing data on all the different varieties of sugar beets 
grown in Saxony and especially on the different branches of the Vil- 
morin and Klein-Wanzlebener families of beets. 
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From Professor Maercker’s ninth report the following table has been 
compiled, showing the character of some of the different varieties of 
beets investigated : 


Contparative mean results of Professor Maerker’s experiments in 1888. 


- Yield | Yield | No. of 
Sugar | Sugar | Purity | eye |e : 
in the|in the} quo- of ae of tae eats 
beet. | juice. } tient. acre. | acre. acre. 
Sugar beets of Vilmorin origin: Per ct. | Per ct. Pounds.| Pounds. 
Gebr. Dippe’s zuckerrcichste Sivek tsk e 15.96 | 18.15 | 87.70 | 25,942 | 4,141 34, 773 
Heine-Emersleben verbesserte Vilmorin. -..---- 15.70 | 17.81} 87.70 | 27,702 | 4,349 | 33, 894 
penreiber & Sohn Original.-.... -.-2--..---2..-. 15.49 | 17.87} 87.10 | 26,752 | 4,145] 34,461 
Knoche-Wallwitz, Vilmorin ...............----- 15.48 | 17.90 | 88.23 | 29,128 | 4,509 | 34, 677 
MOILOM VALMONT ease eee a encs cae ene costes scence 15.37 | 17.67 | 87.80 | 27,262] 4,189 | 35,254 
BLLANOGSRVALMOFIN eS oae sc cces ra mnemeermemine=ae= 15.22 | 17.37] 87.30 | 25,274] 3,846 | 34,738 
Schlitte-Aumiihle Vilmorin.............-.-----. 15. 04 17. 20 87.40 | 27,262 | 4,101 34, 253 
Grasshoff-Quedlinburg Vilmorin.........---..-. 14.82 | 17.05 | 88.40 | 28,019 | 4,154 | 34, 482 
IMOGANSE emo su Sosa oncinaces aopteees Sek aeccwes 15.39 | 17.63 | 87.71 | 27,174 | 4,180] 34,566 
Sugar beets of Klein-Wanzlebener origin: 
Gebr. Dippe’s verbesserte Klein- Wanzlebener 
TOTES ale Bee aE SeIe Set eet gees oe EO See 15,55 | 17.89] 88.75 | 31,698 | 4,928 | 34,909 
Knoche-Wallwitz Klein-Wanzlebener ...-...--.| 15.53 | 17.48 | 87.30 | 31,064] 4,822 | 36, 154 
Kortum-Sondershausen Klein- Wanzlebener- .--. 15.44 | 17.61! 88.20 | 28,670 | 4,428 , 525 
Klein-Wanzlebener Original................---- 15.38 | 17.44] 88.73 | 32,965 | 5,071 , 163 
Heine-Emersleben Klein-Wanzlebener......---- 15.36 | 17.56 | 88.70 | 32,102] 4,933] 35,.048 
Nan -GuierkircoreeiDOseens- oa esene cess Scocence 15. 21 17.24 | 88.80) 31,768! 4,831! 36,059 
Grasshoff-Quedlinburg Klein-Wanzlebener -.--. 14.91 | 16.71} 88.30 | 29,374 | 4,379 | 34, 266 
Branne-Biendorf Klien-Wanzlebener ...---..--- 14.85 | 17.01 | 88.10 | 32,894) 4,884] 35, 446 
Schreiber & Sohn Klein- Wanzlebener-.......---- 14.71 16.62 | 87.80 | 33,686 | 4,956 | 37, 200 
Rimpau-Schlanstedt Klein- Wanzlebener.....-- 14.69 | 16.75 | 87.60 | 33,950 | 4,988 | 35, 222 
Wilke-.Gr.-Moéhringen Klein-Wanzlebener ...--- 14.56 | 16.67] 88.20 | 33,422] 4,866] 35,170 
Ziemann-Quedlinburg Klein- Wanzlebener....-. 14.43 | 16.44] 87.80 | 34,109 | 4,475 | 36,133 
Strandes-Zehringen Klein-Wanzlebener ....-.--. 14.40 | 16.64 | 87.40 | 33,810 | 4,870] 35,971 
IMCHTIN maanset masta tenacas teeter tress ceeeecncat| 215.00 17. 08 88.13 | 32,278 | 4,836] 35,482 
Sugar beets of other strains: 
Bestehorn-Belitz Dividenden........--..--....-. 15.15 | 17.88 | 87.70 | 28,670] 4,344] 34,936 
NGGtE SS PECIANtAb «2250. .nccs,ccncenssneeteccce: 14.78 16.60 | 87. 7€ | 32,877} 4,859 | 34,955 
Braune-Biendorf Kreuzung.......-....--------- 14.71 16.90 | 88.04 | 33,264] 4,893 | 34,912 
Schlieckman-Auleben Specialitit -..............| 14.38 16.35 87. 80 | 33, 352 4, 796 34, 349 
IMGANS wastenieh esses eensciaccvwcn us sels clscas swans. 14.76 | 16.93 87. 81 | 32,050 | 4,724 34, 787 


GENERAL CONCLUSION. 


The result of the analyses at Grand Island and other places show 
that beets of high sugar content and great purity can be grown in many 
parts of the United States. The average size of the beets, however, 
in many places is too small to assume that their culture would prove 
profitable. It would be far better for all interests to grow beets aver- 
aging from 600 to 700 grammes in weight, even if the percentage of 
sugar should drop one or two points. The causes of the small crop at 
Grand Island have already been set forth, and it is not necessary to 
repeat them here. The Department has organized an experimental sta- 
tion for the culture of the sugar beet at Schuyler, Nebraska, and it is 
confidently expected that rich beets with high tonnage can be pro- 
duced. 

In a critical study of the data given above there are many points 


of interest. In judging of the character of a beet for sugar-making 
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purposes three factors must be taken into consideration. First of all, 
the beet must be large enough to make its growth profitable to the 
farmer. Experience has shown that a beet which weighs about 600 
grammes, that is a little over 1 pound, is best suited to secure the in- 
terests of both the farmer and the manufacturer. Therefore, in all cases 
attempts should be made to grow beets as uniformly as possible of 
that weight. Having once established the average weight of the beet, 
the next point to be considered is its content in sugar. In the data 
given the percentage of sugar is reckoned on the weight of the beet 
itself and not upon the extracted juice. Sugar beets contain on an 
average about 5 per cent of mare and 95 per cert of juice. Therefore 
if the analysis is made upon extracted juice, the number obtained must 
be multiplied by 0.95 to give the percentage of sugar in the beet. 

The question may arise as to how poor a beet can-be in sugar and- 
still be profitable for sugar making. This of courseis a question which 
has to be determined by a comparison with many economic problems, 
the study of which can not be introduced at the present time. In 
general, however, it may be said that the limit of profit in manufacture 
will be reached when the percentage of sugar in the beet drops to 12, 
although it is possible under certain conditions for factories to work 
economically and profitably on beets having a lower percentage of 
sugar than that indicated. 

With the present degree of perfection in the production of rich sugar- 
beet seed, and with the knowledge of the scientific principles of agri- 
culture which should guide the beet-grower, it is possible, I think, 
to show that beets can be produced, under favorable soil and climatic 
conditions, which will contain on an average 14 per cent of sugar. The 
farmer, therefore, should not be satisfied if his results fall below this 
standard. 

It will be easy to see, by comparing the averages given in the above 
tables, how many of the beet-growers have succeeded in growing plants 
which will average 600 grammes in weight and contain 14 per cent of 
sugar. 

In addition to these two factors, however, a third must be taken into 
consideration, namely, the purity of the juice. By the purity of the 
juice, or, as it is expressed in the tables, the coefficient of purity, ismeant 
the ratio of pure erystallizable sugar in the juice to the total solids there- 
in. For instance, if in 100 parts of solids there are 80 parts of pure 
erystallizable sugar, the coefficient of purity of that juice is said to be 
80. The number 80 may be taken as a fair average which should be 
attained in this country. In the older beet-growing countries a much 
higher degree of purity can be obtained than this. The degree of pu- 
rity of the juice is influenced chiefly by the amount of salts which are 
represented in the analysis by the ash obtained on the ignition of the 
sample. In soils highly impregnated with mineral substances, such as — 
are often found in our western countries, the percentage of ash will be 
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found very high, and there will be a corresponding depression of the 
purity coefficient. In lands, however, which have been long cultivated, 
and scientifically treated from an agricultural point of view, the per- 
centage of ash in the beet will be diminished and the purity coeflicient 
correspondingly raised. The ash of the beet consists largely of phos- 
phoric acid and potash, and these two substances are essential to the 
proper growth of the beet. It is therefore not expected that the ash of 
the beet shall be reduced below a certain content, otherwise the growth 
and maturity of the plant will be retarded. It will not be possible in 
the space which is at our disposal here to discuss each of the series of 
data obtained by these analyses, but the above remarks are made for the 
purpose of enabling anyone who is interested in any particular series 
or analysis to discuss itintelligently and determine from the numbers 
given the value of the beets produced for sugar-making purposes. At 
the present time, for the purpose of fixing a standard of comparison, I 
would say that thetypical sugar beet for sugar-making purposes should 
weigh 600 grammes, contain 14 per cent of sugar, and have a purity of 
at least 80. With such raw material at his disposal in sufficient quan- 
tity, the manufacturer can not fail of success, provided he be supplied 
with the latest and most improved forms of machinery. 

It may also be of interest in connection with the data above given to 
discuss some of the particular qualities of the beet separately. In gen- 
eral the mistake is made by those not acquainted with the principles 
of the growth of the sugar beet and manufacture of beet sugar of 
judging of the possibilities of success by the percentage of sucrose 
in the beet alone. The danger of relying solely upon this constituent 
of the beet is at once manifest from the considerations above mentioned. 
Nevertheless, as it is often done, I have collected into tabular form from 
the analyses given all of the sugar beets showing from 15 to 18 per 
cent of sugar in the juice, which were analyzed by the Department at 
Washington during the past season. In another table have been col- 
lected all the beets in the juice of which more than 18 per cent of sugar 
was found. In the case of Minnesota 3 samples of beets were found in 
which the percentage of sugar was more than 18; in the State of 
Indiana, 1 sample; in Iowa, 1; in North Dakota, 4; in Maryland, 5; 
in Colorado, 1; in Wyoming, 1; in Nebraska, 13. Of beets showing 
a percentage of sugar from 15 to 18 in the juice the following numbers 
of samples were found: In Illinois, 3; in Minnesota, 15; in Nebraska, 
36; in Maryland, 8; in Iowa, 4; in Wyoming, 2; in Colorado, 9; in 
North Dakota, 4; in Massachusetts, 1; in Wisconsin, 2; in California, 
2; in South Dakota, 6; in Michigan, 4; in Kansas, 3; in Washington, 
1; in Oregon, 2; in Virginia, 2. 

The production of beets containing from 15 to 18 per cent of 
sugar is not unusual, and such beets may be regarded as strictly nor- 
mal in constitution, but possessing a particularly high content of sugar. 
When, however, the content of sugar in the beet exceeds 18 per cene 
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it must be regarded at the present time as something abnormal and 
due to peculiar conditions affecting the particular locality, or even the 
particular plant itself. Such beets are usually extremely small in 
size, and the richness of their sugar content has been acquired at the 
expense of normal growth. In other cases the effect of a particularly 
dry season preceding the time of harvest or other very peculiar condi- 
tions may affect the sugar content. In many other cases, from the 
wilted condition in which the beets have been received, it must be 
admitted that a portion of the water which they contained has dried 
out between the time of harvest and the time of analysis, thus increas- 
ing the apparent percentage of sugar in the beet. It will doubtless be 
possible hereafter, when the beet has been more fully developed by 
careful selection, to produce beets normally which contain more than 
18 per cent of sugar, but to expect at the present time the production 
of such beets on a large scale would be unreasonable, and such an 
expectation would not be realized. Even when we consider the other 
class, namely, those containing in their juice from 15 to 18 per cent, 
we must confess that it would be unwise to look for a production of 
beets on a large scale containing so large a percentage of sugar. In 
many of the cases of beets of this class the high sugar content must be 
ascribed primarily to some of the conditions mentioned for the class 
above 18. 

When, however, the tables are further studied, and the remarkably 
low percentages of sugar are noticed which were sometimes found, it 
must be confessed that in these cases the abnormally low content of 
the sugar is also due to the abnormal growth of the beet. In some 
cases these beets are of abnormal size, weighing 2,000 grammes or over, 
and to this extraordinary growth must be attributed to a certain extent 
the low content of sugar. In general, it has been found that when 
beets exceed 600 grammes in weight it is difficult to maintain their sugar 
content at a high standard. When, therefore, the beets become im- 
mensely overgrown it is always accompanied with a falling off in con- 
tent of sugar. In the cases, however, of the small beets which have 
shown a low content of sugar, the result must have been due to defect- 
ive conditions of soil and climate, or to defective methods of planting 
and cultivation, or to premature harvesting. 

When we consider the varying qualities of beets which have been 
grown from the same seed, we are at once struck with the immense 
importance of the factors of soil, climate, and cultivation, in the pro- 
duction of the sugar beet. In the fact that the seed of the Klein 
Wanzlebener variety of beet in the hands of different farmers will show 
a variation of from 6 to nearly 20 per cent of sugar, it must be confessed 
that we have in soil and climatic conditions, and in methods of cultiva- 
tion, a more potent means of influencing the sugar content of the beet 
than is found in the germ of the seed itself, 
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It can only be expected that a sugar-beet seed which is high bred 
will be able to reproduce its kind when it bas become fully acclimated 
and has received in its new condition the same scientific treatment and 
selection which it had in its original home. The great hope, therefore, 
of uniform production of sugar beets high in sugar-producing power in 
the United States must be found in the establishment of culture sta- 
tions where different varieties of beets can become fully acclimated, 
and where they can receive the same careful scientific culture and 
selection which have brought them up to their present state of excel- 
lence in Europe. 
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APPENDIX. 


NOTES ON SUGAR-BEET CULTURE IN FRANCE AND GERMANY. 
By WALTER MAXWELL, 


These notes are not intended to be a report upon the sugar-beet in- 
dustries of France and Germany, nor in any measure a statement of the 
actual present condition of the sugar-growing industry of Europe, but 
rather as a short record of observations made during a tour through 


some parts of those countries, and more especially as a repetition of 
‘conversations held with certain distinguished authorities. 


It will be found that the statements of several of the authorities 
have already been given in certain of the sugar journals, and are not 
new; however, it will be of value to repeat these opinions, and par- 
ticularly in connection with the circumstances under which they were 
made. 

The statements of the authorities cited were made in reply to precise 
questions, and I have endeavored to reproduce them exactly as they 
were given. 

CLIMATE. 


Prof. A. Girard, of the Conservatory of Arts and Industries, Paris, 
whose studies of the sugar beet are well known, made the following 
observations: 

“The greatest number of our beet-sugar factories are established in 
that part of France extending from the center to the north and pass- 
ing through the eastern provinces, where the climate is a temperate one; 
where the yearly amount of rainfall during the growing season is favor- 
able to an even development of the beet, and where the summer lasts 
just long enough to mature the roots before the frosts set in. That 
part of France has been considered the best’and the only part adapted 
to the cultivation of the sugar-beet. Until lately it has been held that 
beets could not be grown with any measure of success in the south of 
France, on account of the hot, dry weather which prevails during the 
summer and the heavy rains in autumn, which cause a second or de- 
layed growth. That opinion has now changed, and two factories are 


~ well established in the south-—Beaufort, Department de Vaucluse, 
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which produces 10,000 bags of sugar, and Laudun, Department du 
Gard, thus showing that with proper cultivation, fertilizers, and irri- 
gation the culture of the beet in that part of France is also possible.” 

Respecting the action of climate upon beets and beet seeds grown in 
the north and in the south of France, respectively, M. Henri Vilmorin, 
Paris, said :” 

‘The influence of climate on the characteristics of the seed of a given 
variety of beet is not perceptible if only exerted for one year. Wehad 
seed grown from the same batch of stock-seed in the north and south 


of France, and no difference whatever was observed in the features of © 


the roots. The seed from the south, however, was generally of a 
brighter color, drier, and of a slightly stronger growth.” 

Although it is held that given climates are specially adapted to cul- 
ture of the sugar beet, in the words of Professor Girard “the results 
of more recent experiments, and particularly where the conditions of 
growth have been largely within experimental control, indicate that it 
must not yet be said where the beet can not be successfully grown.” 


SOIL. 


‘Ts there anything to be added to or taken from the opinions of 
Chaptal, Vivien, or Basset in respect to the soils most or only adapted 
to the growth of the sugar beet?” 

In reply to this question Girard said: “It would take a long time 
to detail all the kinds of soil which are or can be made suitable to the 
culture of the sugar beet, since with peculiar culture, the right fertil- 
izers and chemicals, good beets may be grown wherever mangolds suc- 
ceed. However, it is still held that the kinds of soil which are of a 
light rather than too compact a texture, containing a given amount 
of calcareous matters, or having a chalky subsoil, with good natural 
or artificial drainage, should give the best results. It is well known 
that fresh soils from old forests or virgin prairies, which are not only 
acid but also contain an excess of undecomposed organic matter, are 
unfit for the sugar beet. Lands on which sheep have been fed are 
likewise in an unsuitable condition to follow with beets for sugar pur- 


poses. But this, in some measure, depends upon the variety of beets — 


to be grown. If a soil is full of nitrogenous matter it is, in general, 
not in a condition in which most beet varieties will grow and form 
sugar. It has been shown, however, that certain varieties will thrive 


in such unfavorable (generally) conditions, and this is a matter for. 


special consideration.” 
Late in September of 1890 a visit was made to the farm and factory 
of MM. E. Dufay & Co., Chevry-Cossigny, Department of the Seine 


et Marne. The farm is comprised of some 700 acres, with an annual — 


acreage of beets of about 170 acres. Contracts, which run on with a — 


good understanding from year to year, are made with the large and ~ 
well-to-do farmers in the immediate neighborhood, whose supplies bring ~ 
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up the total annual acreage of beets worked by the Dufay factory to 
about 2,000 acres. 

In the course of our conversation upon the nature of Chevry-Cos- 
signy soils and of soils adapted to growing sugar beets, M. Dufay gave 
me the following data showing the relation of the clay and sand in the 
soils generally of his farms: 


In 1,000 parts of soils. 


674 
326 


673 
327 


629 
371 


681 
319 


658 
340 


680 
320 


609 
391 


M. Dufay said: “I consider a soil which is composed of about two- 
thirds clay and one-third sand to be well suited for the sugar beet.” 

But M. Dufay’s knowledge of his soils was not limited to the relative 
amounts of clay and sand of which they are composed. He furnished 
some equally precise data showing the relative quantities of nitrogen, 
phosphoric acid, potash, and lime in the soils of his farms, whose clay 
and sand composition has been given: 


In 1,000 parts of soils. 


Un eee .96 97 99 G2 presley SOA Y S9k |b 283 
Phosphoric acid .......--...-2---2-- 1.50] 1.75] 1.75| 2.15] 1.85| 180| 1:15] 1.95 

+h Se a ai aa aa 1.53| 2.299| 1.91] 1.96] 239] 253] 282] 311 
oe 7.20| 10.50} 8.50| 9.90] 820] 970] 7.20] \.50 


M. Dufay said further: ‘A soil may be said to be well adapted chem- 
ically for the culture of the beet when the constituents spoken of are 
present in the following proportions: 

“In 1,000 parts of soil—1 part of nitrogen, 1 part of phosphoric acid, 
23 parts of potash, 30 parts of lime. 

‘‘My soils are deficient in lime by two-thirds, and I have to add lime 
continually. The presence of constituents which act against the forma- 
tion of sugar, such as the alkali salts, is too small to be observed.” 


CULTIVATION, FERTILIZATION, AND SEEDING. 


With the general principles of cultivation of soils for growing sugar 
beets we are abundantly supplied on all sides. It is, though, of more 
interest and special value to know just how certain authorities manage, 
and what are their ways and methods, who are well known by their 
great success. It is specific knowledge that we want, and the actual 
facts from men who, during a length of years, have got great results. 

Early in September I went over the farms of Messieurs Vilmorin, 
Audrieux & Co., at Verriéres, near Paris. The farms comprise some 
120 acres, which are exclusively used for horticultural and agricultural 
experiments. 

Going over the plots, which were bearing the experimental sugar 
beets, I put some questions to the practical farm manager and care- 
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fully took his replies. These data should be of very special interest, as 
we are speaking of the actual management of the plot of the “Improved | 
Vilmorin” for the year 1890, which is the latest in the series of trials 

dating from the year 1850. 

“What is the soil of this plot, and does the soil vary much over your — 
farm?” 

The manager replied: “Just here it is a deep sandy earth and in © 
places almost a sand. In other places it varies from a sandy toa ~ 
heavier loam. We have no chemical analyses of our soils. 

‘Although the land lies flat, the natural drainage is in general enough; 
only in places has it been necessary to put in tile drains, as the beet 
does not require a dry earth. It is on the whole a dry surface soil 
lying upon a subsoil of more than average moisture.” 

‘Now, how has this plot been cultivated from the first up to the 
present?” 

“Last October the land was plowed to a depth of 10 inches, and 
after this plowing superphosphate of lime was added at the rate of — 
28 grams per square metre. After sowing the fertilizer the land ‘was 
replowed, and to a depth of 16 inches, and left in that condition till the 
foilowing April. 

“At the latter part of April the land was replowed very deeply, 
seuffled, harrowed, and rolled until the soil was in a fine state, and 
the seed was put in.” 

‘“ What was your mode of light cultivation ?” 

“As soon as the plantlets were out of the ground far enough to show 
the rows the hand hoe was used, not coming too near the plants. When 
the plants had four leaves the thinning out of the plants in the rows 
commenced. The plants were left 4 inches apart in the row at the first 
thinning. After the plantlets had grown so far that the roots were 
almost as thick as the thumb a second thinning took place, which lett 
the plants as they stand—either 8 or 12 inches apart, according as it 
was determined. In the thinning process care was taken to leave the 
most promising plants. 

“The ground was frequently hoed during the early season of growth 
to keep down the weeds and to open up and keep porous the surface. 
The hoeing was done exclusively by hand, no horse implement being 
used. 

“Tf it is found, as it was this year, that the plants appear weakly, 
and the young leaves are of a yeilow color, a second quantity of fertil- 
izer is added, composed of equal quantities of superphosphate of lime 
and nitrate of soda, and at the rate of about 30 grammes per square metre. 

“Tt is seen that no farm-yard manure was applied to the land for 
beets. Usually it is given to the preceding crop, in order that the ex- 
cess of organic matter may be used up; yet a certain amount remains 
when the beets are planted. Our method of fertilization is usually as 
I have given it to you,” er : 
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“What rotation, or rotations, do you follow with the land which is 
used for your seed beets ?” 

‘Our mode of cropping is not a fixed one. This crop of ‘mother’ 
beets is growing after the following rotation of crops: 1886, beets; 1887, 
peas; 1888, wheat; 1889, potatoes (heavily manured); 1890, beets. 

“Another rotation which has been followed is, beets, wheat, potatoes, 
peas, beets. In every case our rotation allows of three years of other 
crops between the crops of beets.” 

The practical example of cultivation which has been given applies to 
the growing of beets exclusively for seed or propagation uses. It will 
be of value to recite some notes taken from the system of a practical 
farmer and sugar manufacturer, whose beets were grown for factory 
purposes. 

Dufay made the following remarks to my questions concerning his 


_ system of cultivation, fertilizing, and general management: 


“Immediately after the harvesting of the grain crop where beets are 


to follow in the coming year, the ground is broken up about 4 inches 
- deep with the plow, harrowed, and rolled with a ‘croshill” Almost 


immediately fine farm-yard manure is added, varying from 8 tons to 16 
tons per acre, according to the known condition of the soil, and the 


_ ground is plowed to a depth of from 8 inches to 12 inches, and in this 


state left until the spring. I must here insist upon the need of deep 


plowing for sugar-beets. Where the less quantity of farmyard 


manure is used the deficiency is made up sometimes by the use of cot- 
ton-seed meal, applying about 1,000 pounds per acre, which is done in 


- December, or at the time of deep plowing. 


“In the spring, beginning even in March, we commence getting the 
seed bed ready. Since these operations depend solely upon the nature 


_ of the soil, the weather, and other circumstances, a direct rule can not 
_be given. A practical man acts and does just what is best at the time, 


and a man who is not practical can not carry out arule. But in a few 
words, in preparing the soil for the seed of the sugar-beet the end to be 


_ reached is to get the earth, chemically and mechanically, into a com- 


pletely homogenous state; for only in this condition can we count upon 


i a sure harvest of sugar-yielding beets.” 


In speaking somewhat in detail of the nature and quantity of artifi- 


- cial or chemical fertilizers which M. Dufay applies in addition to the 
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farmyard manure mentioned, he furnished the following formula from 
his memoranda: 


OS cH LBS: Lovimyt 2 ee ot Geers Ofc Me Se ee I na re ae Dp gS er a 1, 000 750 1, 500 
has GET OU pees 8 el oT Sele eee ice gen 625 425 425 
in is STIG TyRE & 2 Ge eee ee ee ee ee eee arene ee 375 250 250 
( shouiken Dit Sorel, 8. 3 Eos 2 SSeS i aies Ip a ie at Se ae ie ee ee 850 375 375 
Sr Svea Dye Uris 2 a eS PS SE ee oa eons eee eet Se ee ee 500 125 125 
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The mean cost per acre of the quantities of these fertilizers is about: 


60 franes ($12). 
The cost per acre of producing the year’s crop was given as follows: 


Harmyard Manure ..- .--- 22 2 ao. . coca wn ewe cre oa ane nanan erence a= oe canals $28. 00 
Heriilizerss'-- +s. + -1-so sacs cote <=) = ate ee oc oie sate lsile le ellos ainin iat sta atte 12. 00 
Spreading manure.......---.- .----- -- eee cee eee cen cnn beens wo nee eon ene . 60 
Spreading fertilizers...--. ..--.. .----- 0-2 2-2 oo - ene cee nes ce eee es wee wees one = 25 
Hirst plowin@.-.. 2 <2 2. -<c0 Son 2s ec cee ee = ale omen as la ale nae = oe 1.60 
Harrowing and rolling after plow -2-- == - <1 aterm rin elaleel = el eee . 64 
Plowing-and subsoiling’.----. 2.22 -. o-20 =~ + cece ono aa eeiine oman wine eine 4. 60 
WG) BRIO AUS 35o6 pcbomsoe DoD b Oo Soono ne sosn Hsudsseosnon abodes SoeeSoeccae= 2.00 
IU SIa) JWR Ophea ens Goce eeos padaap DOSoso acon sariane noo sod Kons onshse socces . 64 
LO INS Sepa eo Babs Baboon ar cost ache Sadao Coocag costae Suomsdicese crit 64 
Wasbol seed... 225... 2 Se 32 ecw cc eie = eee een er eat a ies ae 3.00 
SOMA COLE GK2\) Ce Basooeae ses ood Dban ooO55e o600 Coon coSboD codecs dooodsosocecos .80 
Harrowineand rolling again?) 3555 s-ac toae Seis aenistesleeanse tee i ieee eee . 64 
hree times) hoeingi with horse). ./53 60s a aeis soars alate eta etale te alatetatel ne = /= a aerate 2.40 
Hoeinp! bya... ni saw as es 2c sara 5 = ate ee etnalele as aisielets mst /a ciate eta) =e 4.80 
Harvestine’ by hand). «2 -2.5.5.2%-seiceiae soe cess ae en cisee eine alae ee 4.00 
Harvesting by machine J). .<scc- steels Selseoeea = Sees ates ieee eae 1.60 
GCATHING TOMACTOLY += 22. cos oo sa) nape se ie sis sesamiae eee eee ee 2. 40 

MOUBlose i022 23-5 cece ‘sas geeaae aides teeter 70. 61 


To the figures stated are still to be added the rent of land and taxes, 
$9.40, making a total of $80.01. 

M. Dufay added: “The average per acre is from 124 to 18 tons. 
The content of sugar year is 16 per cent of the weight of the beets 
and 17 per cent in the juice. If my crop averages in any year only 12 
per cent of sugar in the beets, then it nearly pays the cost of produc- 
tion. Every pound above 12 per cent. is profit. This year we shall do 
very well. The only varieties of beets grown by me are the ‘ Improved 
Vilmorin’ and ‘ Desprez,’ and the seed is obtained each season direct 
from those firms.” 

The cost of production per acre given by M. Dufay is high. An ap- 
proximate estimate of cost, expressed during conversation with a 
member of the Trotha Bros.’ factory, Halle, Saxony, was lower; but the 
details were not given with such precision as to be worth stating. A 
general estimation of the cost per acre, furnished me by M. G. Durean, 
Paris, though somewhat lower, was about the same as the figures in 
the Dufay statement. 

The question of intensive culture, or high farming, which lies at the 
very root of success in sugar-beet growing, will be spoken of later and 
in connection with some other considerations. 


SEED BREEDING. 


In the course of conversation and communications with such author. 
itative sources as Messrs. Dippe Bros., Rickmann (formerly Rabbethge 
& Giesecke), and M. Henri Vilmorin, no very specific data were obtained 
which have not already been communicated through the journals. A 
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conversation, however, which was held with M. Henri Vilmorin, and 
which sets forth the principle and emphasizes the main features of the 
Vilmorin system of seed breeding, has a value that deserves to be re- 
peated ; and more especially in the light of the opinion and comments 
expressed by Professor Maercker, Halle, Saxony. Maercker said: ‘It 
must be admitted fully and by all that the Vilmorin firm had led the 
way in the improvement of the beet for sugar purposes. In the ‘Im- 
proved Vilmorin’ we had the first great representation of what could 
be done in the direction of increasing the sugar-forming quality of the 
beet.” 

M. Vilmorin spoke as follows: ‘The experiments for the improve- 
ment of the sugar-beet were commenced at Verriéres in 1850, by my 
father. The object held in view was the formation and fixing of a race 
containing a higher per cent of sugar and a more even composition 
than the races then in use. 

Several methods of selection were successively tried. First, dipping 
the roots in liquids of great specific gravities. This system was unre- 
liable in the case of the whole roots in consequence of the presence of air 
cavities in the neck, which made some roots float which should have 
sunk; and in the use of small pieces or sections of beets fermentation 
of the liquids was induced, or strong endosmotic effects altered the 
results. 

‘“ Binally, it was found to be more exact to take a small cylindrical 
piece from the beet and to ascertain the specific gravity of the juice 
from the pulp. This was done by means of weighing a silver button 
in the juice. The roots were numbered in each individual and the rich- 
est in sugar kept for seed; and the same process was applied to the 
beets grown from the seed of the previously selected roots or ‘ mother 
beets.’ 

“The process stated was followed till 1872, and the ‘Improved Vil- 
morin may be said to have been formed by that system of selection, the 
roots giving juice of the highest specific gravity being held to be the 
richest in sugar. The office of the polariscope is now added to the 
above process.” 

M. Vilmorin continued: “I consider it the most important point in 
the selection and growing of beets for seed that the roots be grown 
under such conditions that they freely and fully develop all their good: 
and bad qualities. The system of growing beets for seed on very rich 
land, but very thickly together, is a great error, as this process hinders 
the formation of lateral roots, and at the same time greatly increases 
the content of sugar in the roots, so that they are made to appear of 
a better form and of a higher sugar quality than they really are. Now, 
in order to secure a perfectly just appreciation and proof of our ‘ Im- 
proved’ beets, they are grown on exactly the same principle and by 
the same method as beets that are grown for the factory.” 
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The method of cultivation and general management of the plot of 
“ mother” beets on the Vilmorin farm is given on an earlier page, and 
exactly as received from the practical manager. 

In speaking of the system of selection, M. Vilmorin continued : 

‘Only roots of perfect shape and weighing not less than 600 grammes 
are tested in the laboratory. Each single root is numbered, which num- 
ber remains quite legible even after the root has been planted and 
borne seed. 

“The seed of each individual root is harvested separately and kept 
by itself in a paper bearing the same number that was upon the root. 

“The next year a trial is made with a small sample taken from each 
paper and the bulk of the seed is still kept back till after the roots 
grown from the sample have been tested. 

‘This is practiced as a precaution against the possibility of the pro- 
geny from a good beet falling far below the accepted standard of quality, 
which is a rare thing, but by no means unknown, even after long breed- 
ing in one line. 

“After the previous test, all such beets as have not given satisfactory 
results are thrown away, and the seed from which such underquality 
‘ beets were grown left unused. Of course the season and certain other 
circumstances have to be borne in mind in selections of each year, as 
in some years roots with 16 per cent of sugar may be relatively better 
than certain roots containing 20 per cent in some other years. To 
ascertain, however, the influence of the weather, some good lots of seed 
have been tested several vears in succession and with a view to estab- 
lishing the variation and error due to climate. 

‘All the seed that has been proved by the first year’s test to be up to 
the standard of quality is sown the next year, and very thin and care- 
fully, and from it a crop is grown more than a thousandfold the weight 
of the original seed. 

“It is thus seen that any and all seed of the ‘ Improved Vilmorin’ has 
come from stock-beets weighing not less than 600 grammes, all of which 
were for successive generations perfect in shape, color, proportion of 
sugar, and purity of juice; and only once has it occurred, and when 
the seed was grown for commercial use, that the seed was raised from 
beets of less size than 600 grammes. 

‘By the system of severe and unflinching constancy of selection that 
IT have described to you, the ‘Improved Vilmorin’ beets have been 
brought to their present high standard of fixed economic qualities. 

‘‘The more marked characteristics of our beets are the hardness of 
flesh, which is at least equal to that of a Swedish turnip, the dull 
white and rough, rather smooth skin. The leaves, which are numerous, 
are strong and of a dark-green color, which, in the fall, like the foliage 
of most beets, droops down around the root.” 
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SOME CHARACTERISTICS OF CERTAIN VARIETIES. 


No effort was made to obtain information in general on the number, 
and constantly increasing number, of varieties which are being put 
upon the market. Our attention was directed only to one special char- 
acteristic, which is found to be the property of some varieties more 
than of others, viz, the capability of a beet to resist such unfavorable 
outward conditions of growth as climate, unfitness of soils for beets in 
general, in consequence of the presence of excesses of undecomposed 
nitrogenous matter. We shall give the statements of authorities direct 
on particular phases of this inquiry. 

Franz Schindler, professor in Riga, said: ‘All the three types, Vil- 
morin’s Improved White, Vilmorin’s Early Rose, and the Improved (with 
Vilmorin) Klein-Wanzlebener, developed exactly their proper character- 
istics as well in Kwassiz, Moravia, as in the neighborhood of Riga, 
Russia, although the latter place is about a thousand miles farther 
north than the former. And all three types remained true not only in 
_ point of sugar content and other biological qualities, but also in ana- 
tomical structure. The climate of the two places is extremely different, 
and, moreover, the beets were grown in Kwassiz in an excellent beet 
land and under correct cultivation, while at Riga they were raised on 
a sandy soil rich in vegetable mold and largly manured with stable 
manure. 

Now, it has been found by Deherain, in France, and also by Schindler 
and de Proskowetz in Russia that ‘the Vilmorin beets contain a higher 
_ proportion of fibrous to cellular tissue than any other types of sugar 
beets, and the amount of sugar being corelative with the fibrous tissue 
the higher sugar content is easily understood.” 

From notes sent by MM. Jacquemart and Delamotte, sugar growers and 
manufacturers at Quessy, Department Aisne, ‘“ beets of the ‘ Improved 
_ Vilmorin’ were grown comparatively on the same field with doses of 
nitrogen amounting respectively from 374 to 75 pounds per acre. The 
drought interfered with the action of the manure, but it was seen that 
_ the beets grown with the double allowance of nitrogen were of better 
_ quality than the others.” . 

_ The value, respectively, of the types and kinds of beets is regulated 
by other conditions than the content of sugar—such as the production 
by weight per acre, etc. Professor Maercker said: ‘ Fora time the ‘Im- 
proved Vilmorin’ almost entirely substituted the Klein- Wanzlebener in 
Saxony on account of its high content in sugar. It has been found, 
however, that the ‘Improved Vilmorin’ does not produce the weight per 
acre, and has not succeeded as well with us under certain indifferent 
conditions as the Improved Klein-Wanzlebener. Consequently in our 
district (Halle and Magdeburg) the Improved Vilmorin has been re- 
_ placed largely by across between the Improved Vilmorin and the Klein- 
_ Wanzlebener, which cross very specially combines the richness in sugar 
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of the former variety with the greater productiveness by weight of the 
Klein-Wanzlebener.” 

There are two fundamental economical conditions which control very 
largely the varieties of beets which shall be grown, in addition to the 
climatic and soil conditions, of which we have already spoken. Those 
conditions are: The system of taxation obtaining in each district or 
country. If the taxes are levied on the weight per acre of the roots, 
then it is specially advantageous to have the largest quantity of sugar 
contained within the smallest weight of raw produce or beets. If the 
tax is upon the manufactured product, the condition does not exist in 
the same form. The second fundamental condition regulating the va- 
riety of beets to be grown is devolving upon the consideration as to 
whether the beet crop is being grown exclusively for the sugar without 
secondary purposes, or whether the beet crop, as well as being grown 
as a direct source of profit in the form of sugar, is cultivated as part of 
a large and general rotation of cropping. Upon farms where live stock 
and the providing of food for such is an essential item in the economy, 
the difference between 20 tons and 35 tons per acre of beets is to the 
farmer a weighty consideration and often a decisive condition. 

The substance of the observations made to me by many sound authori- 
ties on the relative and particular merits of respective varieties have in- 
clined me to the following conclusion: As a variety for the highest and 
most concentrated production of sugar, for the withstanding of the un- 
favorable effects of certain climates and soils, and for use in new soils 
and such as are not habituated to the growth of the beet plant, no better 
beet can be adopted than the Improved Vilmorin. And again, as an 
all-round valuable beet, suitable to the farmer as a source of direct 
profit and as part of his system of mixed and general agriculture, as 
well as to the manufacturer of the sugar, the Improved Klein Wanzle- 
bener is spoken of with unhesitating recommendations. 


ECONOMICAL CONSIDERATIONS. 


Many conversations were held with well-known authorities in France 
and Germany upon features of the sugar-beet industry that may be 
termed more specially economic. The substance of what was obtained 
will be given as the result of a conversation with Professor Maercker 
on some of the economic features of the industry. In conclusion will 
be given a conversation held with M. Tisseraud, permanent secretary 
of the department of agriculture of the Government of France. _ 

Professor Maercker, in reply to questions, made the following re- 
marks: ‘Owing to the very nature of the manufacture of sugar from 
beets, in which large and costly machinery plants are necessary, it is 
not possible for small owners or holders of land to grow beets and to 
make sugar therefrom on their own farms. The acreage of beets grown 


by such farmers individually could not pay for the investments neces- — 


sary to the manufacture. 
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“There was only one of two courses by which it was possible to intro- 
duce beet culture among farmers generally, and as a great and general 
industry. The first method by which it could be done was by the farm- 
ers contracting with the large growers and owners of factories to grow 
a given acreage of beets and deliver the same to the factories under 
given conditions, as is the system in France. A second system was the 
uniting of the farmers among themselves and thus forming manufactur- 
ing companies (Actien Fabriken). The articles of these corporations or 
companies require that each member shall supply a given acreage or 
weight of beets to the factory, and according to conditions fixed upon 
by the board of control. 

“ With the founding of the latter system, which is the prevailing one 
with us, the growing of beets by the great farming class in the beet 
districts became solidly established. It was the opening of a new era 
of agricultural prosperity when the industry was made to prevail. The 
small owners and farmers, whose farms are comprised generally of from 
50 acres to 120 acres, and quite exceptionally reaching 250 acres, became 
manufacturers of sugar as well as growers of the beets by accepting 
a direct interest in the owning and conducting of the factories.” 

In reply to the question ‘“* Have the owners of large private factories 
or the companies paid the best? And which system has done most for 
the industry ?” Professor Maercker replied: ‘“* The undertakings of the 
large owners (gross Herren) are conducted with method and have the 
advantage of large capital, but there is not the degree of enterprise and 
care of detail characteristic of the companies (klein Herren) as repre- 
sented by the farmers. 

“The ‘klein Herren,’ being practical farmers, are well up in thorough 
and economical culture. They enter into the industry with the care 
and enterprise which their smaller conditions have always forced upon 
them ; and as regards the technical or mannfacturing part of the in- 
dustry the companies composed of the farmers have shown an intelli- 
gence, ingenuity, and enterprise which has placed them in advance of 
their competitors of the ‘large system.’ The companies were the first 
to introduce improved methods of extracting the sugar from the beets, 
such as the diffusion method. 

‘‘Our farmers are in good circumstances, which have been improved 
with their general system of agriculture by the introduction of the 
sugar-beet industry. They are rich and free.” 

The German has most decided features of advantage over the French 
system. In Germany the growers of the beets are the manufacturers, 
and they reap a gain in the growth of the beet and the production of 
the sugar. 

The system of farmers supplying beets under contract to large 
factories always places the growers at some measure of disadvantage ; 
and where factories are large and isolated in wide districts, and the 
factory owners have little interest in the general agricultural interests, 

the result to the farmer may be, and is often, calamitous.” 
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To M. Tisseraud, who is the permanent secretary of the depart- 
ment of agriculture of France, and who is not only conversant with 
the sugar-beet industry of France, but of whom it may be said that he 
holds French agriculture in his right hand, we have to express our ob- 
ligations, not only for the general candor and copiousness with which 
he replied to our inquiries, but also for a very special politeness in 
causing certain data for the current year (1890), which had not at that 
time been published, to be furnished to us in manuscript. 

The following observations were made in reply to certain carefully 
prepared questions which were put to the secretary in the order in 
which his remarks proceed : 

‘The very nature of the cultivation of the beet tends to make it an 
industry more adapted to growers, if not essentially on the large scale, 
at least who are not small in the sense that our peasants are, who cul- 
tivate from 5 to 10, or even from 20 to 30 acres. The culture of the 
sugar beet, if it is to be a success for the making of sugar, must be 
done well. The grower must be a man of capital, who can invest liber- 
ally per acre in the form of modern implements, of abundant labor, 
both manual and animal, at the right season, and who can purchase 
largely and with judgment of chemical manures, such as superphos- 
phates. The soil must be plowed deeply and cultivated thoroughly, 
which means good implements and horses; it must be kept in clean 
condition, which means much labor; and it must be well fertilized with 
costly manures, which means a large outlay. Now, these conditions of 
the successful culture are not within the compass of our small peasant 
farmers. The larger farmers, 7%. e., such as occupy enough land to bear 
investment in implements, labor, and manures, are capable of growing 
beets with as great success as the owners and holders (tenants) of the 
large tracts which exist in the districts where our sugar industry is 
making the greatest progress.” 

“ What is now the tendency in France in respect to the ‘large vs. 
small’ system of beet culture ?” 

‘‘The tendency is toward obtaining large tracts of land, where the 
heavy investments, in labor, implements, and manures, of which I have 
spoken, can be made most remunerative, and the facilities for manu- 
facture of sugar are most complete. In the northern departments of 
France, where the culture is on the large system, the industry is ex- 
panding and gaining the most ground.” 

‘What has been the effect of legislation upon the development of the 
sugar-beet industry, agriculturally, and also through the beet industry, 
upon your agriculture in general?” 

“ Before the year 1884 the farmers who grew beets to supply the fac- 
tories had no interest in producing beets of high quality and with a 
large content of sugar. The law, as it at that time existed, made it 
most advantageous to the farmers to produce weight or quantity, as it 
was not merely the same to them in the price per ton that they ob- 
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tained. They also grew a much larger weight per acre for sale and had 
a correspondingly larger amount of pulp for feeding their cattle. The 
manufacturers, on the other hand, were being ruined by the operation 
of the law of that date. (See the law before 1884.) The law of 1884, 
however, altered these conditions. Under this law it became necessary 
to grow beets with a higher content of sugar, which not only were worth 
manufacturing, but which were found to be equally worth growing by 
the farmers, as the sugar factories were able to pay the growers $6 to 
$7 a ton instead of $4 to $5, as had been formerly paid. This change 
in the law affecting the sugar industry brought about the great im- 
provement in the culture of the beet which has occurred in the last few 
years. In the first place, the improvement of the seed has taken the 
lead in consideration, and varieties have been produced and grown which 
were very rich in sugar. In the second place, the modes of cultivation 
have been improved and the application of chemical fertilizers in- 
creased up to the standard of the most intensive culture or high farm- 
ing, all of which conditions are the essential factors of success in grow- 
ing sugar beets.” 

‘¢ Are you of opinion that the successful growing of beets for a sugar- 
making purpose is only possible where ‘intensive culture’ or high farm- 
ing obtains?” 

‘“That is strictly the case. Sugar beets pay better than any other 
agricultural crop for high culture, and they can be made to pay only 
where ‘ high farming’ is practiced. If you grow beets, grow the best 
that high culture can produce. Unless you farm well, have land in 
high condition, with liberal manuring and abundant labor, dou’t at- 
tempt to grow beets. Grow wheat, potatoes, or what you like, but 
don’t grow beets. * * * Weare not only increasing our productions 
in comparison with former periods, we are holding our place in compe- 
tition with the world.” 
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LETTER OF TRANSMITTAL, - 


U. 8. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 

Washington, D. C., February 27, 1892. 
_ Srre: I have the honor to transmit herewith, for your inspection and 
approval, the manuscript of Bulletin No. 33, being a record of the ex- 
periments conducted by me, under authorization from you, on the cul- 
ture of the sugar beet and the manufacture of sugar therefrom during 
the season of 1891. 
Respectfully, 


H. W. WILEY, 
Chemist and Director of Beet Sugar Station. 
Hon. J. M. Rusk, 
Secretary of Agriculture. 


On 


EXPERIMENTS WITH SUGAR BEETS IN 1891. 


The experiments conducted by the Department of Agriculture during 
the season of 1891 may be divided into three classes: (1) Culture of the 
sugar beet conducted by farmers in different parts of the country; (2) 
culture of the sugar beet conducted by the Agricultural Experiment 
Station of Wisconsin and numerous farmers in Wisconsin, under the 
direction of the Agricultural Experiment Station of that State, by au- 
thority of the Secretary of Agriculture; (3) experiments conducted at 
the beet-sugar experiment station of the Department located at Schuy- 
ler, Nebraska. 


EXPERIMENTS CONDUCTED BY FARMERS IN DIFFERENT PARTS 
OF THE COUNTRY. 


To meet the numerous demands for samples of sugar-beet seed re- 
ceived by the Department, 54 tons of the best varieties of sugar-beet 
seed were purchased. [our tons of this consisted of equal portions of 
Kleinwanzlebener seed, grown by Dippe Brothers, of Quedlinburg, 
Germany, and Vilmorin’s improved beet seed, grown by Vilmorin, 
Andrieux et Cie., of Paris, France. The other ton and a half consisted 
of Desprez, Lemaire, and Simon Legrand varieties, obtained from Mr. 
Henry T. Oxnard. 

The beet seed was put up in packages averaging nearly 13 ounces each, 
_ making 15,000 packages. These were widely distributed, being sent to 
about 5 000 addresses. Many of those requesting several packages of 
seed aoa a subdistribution of them; so it is but fair to suppose that 
between 7,000 and 8,000 farmers received seed directly from the Depart- 

ment of orecculiire for experimental purposes. 

_ Accompanying each package of seeds was a Farmers’ Bulletin No. 3, 

-containing full directions for the planting and cultivation of the beets. 

There were also sent to each one receiving a package of seed directions 
for taking samples of sugar beets for analysis and forwarding them to 
the Department. These directions were as follows: 


DIRECTIONS FOR TAKING SAMPLES OF SUGAR BEETS FOR ANALYSIS. 


U.S. DepARTMENT OF AGRICULTURE, 
Washington, D. C., July 1, 1891. 
When the beets appear to be mature (September 15 to November 15, according to 
the latitude and time of planting) and before any second growth can take place, 
Select an average row and gather every plant along a distance which should vary as 


follows, according to the ead between rows: : 
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From rows 16 inches apart, gather 75 feet; from rows 18 inches apart, gather 66% 
feet; from rows 20 inches apart, gather 594 feet; from rows 22 inches apart, 543 feet; 
from rows 24 inches apart, gather 50 feet. 

The number of beets growing in the row, of the length above mentioned, must be 
counted. The tops are then to be removed, the beets carefully washed free of all dirt, 
wiped with a towel, and weighed. Where the row is not long enough to meet the 
conditions, take enough from the adjacent row or rows to make up therequired length, 
The number of beets harvested multiplied by 435.6 will give the total number per 
acre. The total weight of beets harvested multiplied by 4385.6 will give the yield 
per acre. 

Rows of average excellence must be selected; avoid the best or poorest. Throw 
the beets promiscuously in a pile and divide the pile in two parts. This subdivision 
may be continued until there are about ten beets in a pile. Of these ten select two 
of medium size. Be careful not to select the largest or smallest. Wrap the beets 
carefully in paper and put your name thereon. Sew the beets up in a cotton bag, 
attach the inclosed shipping tag thereto, and send by mail. 

Fill out blank describing beet, inclose in the envelope, and sew up in bag with 
beets. 

No beets will be analyzed which are not sampled as described above and properly 
identified. 

Miscellaneous analyses of samples without accurate description are of no value. 

It is but just to the farmer and the Department that samples should be taken with 
the precautions required. ; 

Blanks are sent to each one for two sets of samples. From two to four weeks should 
elapse between the times of sending the two sets of samples. 

If additional analyses are required other blanks will be sent on application, but 
not more than four analyses can be made for any one person, except in special cases. 

A model, showing how blanks should be filled out, is inclosed. 

H. W. WILry, Chemist. 


There was also sent a blank for describing the samples taken, a copy 
of which, filled in, follows: 


MODEL FOR DESCRIPTION OF SAMPLE OF SUGAR BERETS. 


\VORIGING Baas speBO Ben Seana a05 Sass onset secoses sercas Some so dens Kleinwanzlebener, 
Datel amibbed 2-2) 2). a= caso epee tera eee ate aaa fan May 2, 1891. 
Matievnarv sted. — 2:5. =< eee cree epee cea tee eee ote ee November 5, 1891. 
Character of soil...-.. black prairie loam; in cultivation for twenty years, chiefly 
in corn; level, tile-drained; last crop oats... 2.2 222 252.222 oan aoe 
Character of cultivation... -.- plowed November, 1890, eight inches deep, subsoiled 


six inches; dug twice with disk harrow May 1, 1889; rolled; seed planted with hand 
drill one-half inch deep; hoed by hand May 16; thinned May 29 and 30; plowed with 


horse hoe May 28 and June 8, 16, 24, and July 3; no fertilizers used .........-.-.-..- 
Width between tows... 25.522) Pees sd one cece ener ine eet en 18 inches. 
Number of beets harvested... 202 2225.55 52 ees e eee ee eee ee 88 
Total. weight.of beets harvested ....=23 a-2-cce sree aa ee eee 80 pounds. 
Weather...... May, dry; June, copious rains; July, fine growing weather; August, 
hot and dry; September, dry until 24th, when a heavy rain fell...-- Jo dsei ee 
SAIC ew are wiasa)eicso nia /= alas eine mare Almas aisles lepeceal bees ree Sine eee Towa. 
POSt-OMIGOy sens Sais cities oat etistee Monae cee eee eee Hanover, Buena Vista County. 
INI Geyetricinc Pe chai clare aero oie ole wie Sw Siw coh ee he eee oe eee Robert Simpson. 


The samples of beets for analysis began to be received in the De- 
partment in August and continued to arrive until February, 1892. The 
total number of samples received for analysis, January 1, 1892, was 1,605, 


aa ee, 


Wht oro: 


ah eee Bt eee 
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It is therefore seen that of the 5,000 original persons to whom packages 
were sent over 32 per cent responded by sending samples for examina- 
tion. As soon as each sample of beets was analyzed a return was made 
to the sender in the following form: 


REPORT OF ANALYSIS OF SAMPLE OF SUGAR BEETS. 


U. S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D. C., October 24, 1891. 
From Clarence Reed; post-office, Vernonia; State, Oregon; variety, Kleinwanzle- 
bener; number, 2; serial number, 15838: 


Average weight of beets: Grams, 275; ounces, 9. 
Sugar: Per cent in beets calculated from per cent sugar in juice, 15.67. 
Sugar: Per cent in juice, 16.5. 
Yield: Tons per acre, 17. 
* Coefficient of purity, 83.9. t Probable yield of sugar per acre from a crop of 17 tons: 
pounds, 4,036. 
Respectfully, 
H. W. WILEY, 
Chemist. 


One of the most striking features in regard to this method of conduct- 
ing experimental work is found in the fact that it is almost impossible 
to secure compliance with directions. It is evident at once that the 
value of experimental work depends upon the care with which it is 
done and the accuracy with which the directions prescribed are followed. 
It is not to be wondered at that farmers, busy with their other occupa- 
tions, failed to comply with the minute directions necessary to secure 
the greatest advantage in experimental work. 

Very few of the blanks were returned properly filled out. In many 
cases the data which were returned were palpably erroneous. In one 
instance a yield of 99 tons per acre was reported, and in a great many 
cases the yield per acre was so great as to show inaccuracy on the 
part of the measurement of the land or the weighing of the beets. 
In making out returns for such reported phenomenal yields the theo- 
retical quantity of sugar per acre given was always questioned. We 
are accustomed to look with suspicion upon any yield of sugar beets 
which exceeds 25 tons per acre. While it is not impossible to secure a 
higher yield than this, and of beets of good saccharine quality, yet it 
is so rare as to throw doubt upon miscellaneous data showing an excess 
of that yield. 

Another point which makes the returns obtained less valuable is 
found in the fact of the length of time which necessarily elapsed be- 
tween the harvesting of the beets and their reception at the laboratory. 


*The coefficient of purity is the per cent of sugar in the total solids of the juice of 
the beet. 

tThis number is only approximate, and shows the quantity of merchantable sugar 
which might be expected per acre from the yield, as reported by you, if manufac- 
tured by the best approved modern process. 
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Nearly all the samples received were from distant States, requiring for 
packages of this kind from three to eight days in the mails. Although 
the beets were in most cases well wrapped according to direction, our 
experiments have shown that they must have lost a considerable quantity 
of moisture by evaporation during their long transit. The data, there- 
fore, showing the content of sugar in the juice would be uniformly too 
high for normal beets. It is estimated that not less than 10 to 15 per 
cent should in general be subtracted from the yield of sugar to express 
the normal percentage of sugar in the beets as originally harvested. 

On account of the great number of samples received it was imprac- 
ticable to determine the content of sugar directly in the beet pulp, 
either by cold instantaneous diffusion or by alcohol extraction. Re- 
course was had to the simpler method of calculating the quantity of 
sugar in the beet from the percentage of sugar found in the juice. This 
quantity was obtained by multiplying the percentage of sugar in the 
juice by 95 on the assumption that the beet contained 95 per cent of 
juice and 5 percent of pulp. It is possible that, for the reasons above 
mentioned, this result is also too high, inasmuch as the beets having 
dried out would probably contain a larger percentage of pulp than that 
mentioned. At any rate the numbers give for all practical purposes 
the percentage of sugar which the beets contained and it was not 
intended that the analyses should be scientifically accurate. The com- 
parisons among the beets received from different parts of the country 
must be considered just, with the exceptions before noted that some of 
them being longer in transit than others would suffer a greater loss of 
water. For this reason it would be expected that beets received from 
Washington and Oregon would show an apparently higher content of 
sugar than beets of equal original richness received from Maryland or 
Virginia. 

The work of the Department has certainly resulted in great good in 
interesting people in all parts of the country in the problem of sugar- 
beet culture. The Secretary of Agriculture has, however, decided not 
to make as large a distribution of sugar-beet seed in the manner 
practiced during the past two years, but to concentrate his efforts in 
the development of a sugar-beet station, in which practical illustrations 
can be given of the very best methods of sugar-beet culture and the 
selection of mothers for the production of a high grade of seed. 

In arranging the analyses of the samples of beets which have been sent 
in, they have been collected together by States and in the States by coun- 
ties. The counties have beenarranged alphabetically and all the samples 
from each county considered together and an average of the data from 
each county has been obtained. The averages for the States are made 
by samples, which gives the mean composition of all the beets in the State. 
In regard to the data by States it must be remembered that they can not 
be taken to represent actually the possibilities of each State in the 
growth of sugar beets. In the first place, the results of a single year 
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of culture, however carefully it may be conducted, could not be con- 
 clusive in regard to the possibilities of any one State or locality in the 
_ production of beets. In the second place, it must be understood that 
the farmers of different States may not have followed exactly the same 
~ method of sampling beets. In some of the cases, at least, where the 
_ general average of the State seems to run low it is found that the average 
_ weight of the beet was far above that which is required of a beet of 
_ high saccharine strength. 

The results, therefore, must be simply regarded as tentative, showing 
in general where beets of fine quality can be produced, but not in any 
_ way deciding on the comparative ability of the several States for the 
production of rich beets. 

‘The results of the analytical work arranged by States and counties 
are given in the following tables: 
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NOTES ON THE ANALYSES OF BEETS FROM THE DIFFERENT STATES 
AND TERRITORIES. 


Arizona.—Only two samples were received from this Territory. They 
were both very much overgrown, being about three times as large as 
the normal beet should be. As would be expected the content of sugar 
was very low, the average of the two samples being 7.69 per cent. 

Arkansas.—Only two samples were received from this State. In the 
first one the beets were of a normal size, weighing 18 ounces, neverthe- 
less the content of sugar was very low. In the second the beets were 
very much overgrown, averaging 62 ounces. 

California.—HKight samples were received from this State. The aver- 
age size of the beets was entirely too large, being 48 ounces. The 
average percentage of sugar in the various samples was 11.06. The 
highest percentage of sugar was 13.35, with a beet weighing 23 ounces, 
and the lowest was 8.35 in a beet weighing 62 ounces. The average 
yield per acre as reported was 14.2 tons, showing a theoretical yield of 
sugar of 2,188 pounds. 

Colorado.—The number of samples from this State was forty-seven, 
representing ten counties. The average percentage of sugar as found 
inthe samples was 13.08, and the average weight of the beets 26 ounces. 
Some of the samples gave phenomenally high percentages ot sugar; 
especially is that true of the samples from Yuma County, which, how- 
ever, were very much undergrown, averaging only 6 ounces. The 
county making the best showing, all things considered, is Arapahoe, 
where the average content of sugar in the beet was 14.27, and the aver- 
age weight of the beet 21 ounces. No-better agricultural result than 
this could be desired, in so far as the size of the beet and the content of 
sugar are concerned. 

Connecticut.—Five samples were received from the State of Connect- 
icut. The mean content of sugar was 10.77, and the average weight 
of the beets 27 ounces. 

Georgia.—Two samples were received from the State of Georgia, both 
from Clarke County. The average content of sugar in the two samples 
was 11.03, and the average weight of the beets 12 ounces. 

Idaho—One sample was received from Idaho; it had a content of 
sugar of 12.73, and a weight of 15 ounces. 
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Illinois.—Thirty-six samples were received from the State of Dlinois, 
representing fourteen counties. The average content of sugar was 11.73, 
and the average weight of the beet was 52 ounces. The best showing ~ 
among the counties was made by Lee, which showed an average con- — 
tent of 13.61 of sugar in the beet, and an average weight of beet of 
34 ounces. This is a remarkably high content of sugar considering the 
size of the beet produced. All the samples from this county showed 
high results. Another county showing excellent results was Cook, 
where the average content of sugar was 13.48 and the average weight 
of beet 44 ounces. It is very rare to see so high a sugar content with 
a beet of such size. 

Indiana.—Seventy-one samples were received from the State of In- 
diana, representing eighteen counties. The average content of sugar 
for the samples for the whole of the State was 11.64, and the average 
weight of the beets 27 ounces. Among the counties Wabash has the 
best results, showing 13.45 per cent of sugar in the beet, with an aver- 
age weight of 30 ounces. All the samples except one received from 
that county showed good results. The highest sugar was 13.58, obtained 
in Clinton County, from which, however, only two samples were received. © 
This would make it rather unfair to compare it with the other counties 
sending a larger number of samples. Kosciusko County also made a 
good showing, with an average percentage of 11.93 of sugar in the beet, 
from 16 samples, being the largest number received from any one 
county in the State. 


WORK CONDUCTED BY THE AGRICULTURAL EXPERIMENT STATION OF INDIANA. 


Prof. H. A. Huston, chemist of the Experiment Station of Indiana, conducted an 
extensive series of experiments with sugar beets during the season of 1891, the re- 
sults of which are printed in Bulletin No. 39 for April, 1892. 

A large number of samples of seeds was sent to farmers in different parts of the 
State and 65 samples of beets were sent in for examination. The mean percentage 
of sugar in the juice of the beets and their mean average weight in ounces are as 
follows: 


Sayar.in the jwiee, per cen’—--~-" =--~ /_+- >: = 2-- = <2 ee 12.8 
Weirht of heetu, ounces:: 2-05-22) (2S. 5 ae: Soe. lee eee 20.7 


Sixty-six samples of beets grown on the experimental farm of the station were 
also examined and found to contain 12.4 per cent of sugar in the juice. The average 
weight of the beets is not given in these samples, with the exception of six, and so 
no comparison can be made. 

As a result of the experiments it is concluded that the station will be justified in 
making tests in all parts of the State so that all the different characteristics of the 
soil in the State can be thoroughly studied with reference to the character of beets 
which can be grown upon it. 

A table is given of the relative amount of sugar in three typical sizes of beets: 

Fifteen large beets weighing 40 pounds contained 4 pounds and 4 ounees of sugar. 

Thirty-nine beets of medium size weighing 40 pounds contained 4 pounds and 14 © 
ounces of sugar, E 
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Ninety-six small beets weighing 40 pounds contained 5 pounds and 10 ounces of 


sugar. 
A table is also given showing the influence on the size of the beets and the amount 


of sugar present in them from planting at different seasons. 

In the summary it is said that the results of the last year certainly justifies the 
station to continue the experiments with sugar beets in Indiana, and are favorable 
to the establishment of a beet-sugar industry in the State. There seems to be little 
doubt that beets with a good percentage of sugar and with sufficiently pure juice 
can be grown. The fertility of Indiana lands is well enough known to insure an 
abundant yield when proper methods of cultivation are followed. The geograph- 
ical location of the State; its position in the center of a group of large markets; its 
cheap fuel, gas, petroleum, and coal; its relatively pure waters; its highly efficient 
transportation facilities by land and water, all favor the introduction of the industry. 

A valuable report on diseases affecting the sugar beet is introduced by Prof. J. C. 
Arthur and Miss Katherine E. Golden. 


Towa.—Three hundred and twenty-two samples were received from 
the State of Iowa, representing sixty-one counties. The mean content 
of sugar in the samples was 11.82 and the mean weight of the beets 30 
ounces. From Marshall County were received thirty-four samples, 
showing an average content of 11.54 of sugar in the beet and an 
average weight of 21 ounces. From Muscatine County were received 
thirty-three samples, showing 14.10 per cent of sugar in the beet and 
an average weight of 26 ounces. This is a magnificent showing, and 
indicates that in this county the beets must have been cultivated 
in accordance with the directions sent, or that the soil. of the county 
is especially suited to the growth of the sugar beet. There is only one 
sample among the whole number that can be considered as poor, while 
many of them are above the average in richness. It can not be that, 
among So many samples, good results are due to accident. Thirty- 
one samples were received from Scott County, showing an average of 
sugar in the beet of 12.63 and an average weight of 29 ounces. This is 
also a most encouraging result. Nineteen samples were received from 
Dallas County, showing an average of 11.96 of sugar in the beet and an 
average weight of 23 ounces. This is also an encouraging result. 
Eighteen samples were received from Allamakee County, showing 
an average content of sugar in the beet of 12.64, and an average weight 
of beet of 40 ounces. This must also be regarded as a high content of 
sugar, considering the excessive size of the beets. The above comprises 
all the counties sending a large number of samples. Many of the coun- 
ties sending a smaller number of samples show excellent results, but 
of course the greater reliance must be placed on those counties trom 
which the larger number of samples was received. 

It will be interesting to compare these results with those obtained at 
the experiment station at Ames. This institution distributed large 
quantities of seed, received chiefly from the Department of Agriculture, 
and had samples sent directly to the laboratory at the station for ex- 
amination, where they were analyzed by Prof. G. E. Patrick. Experi- 
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ments were made upon the station grounds with different varieties, 
which yielded the following results: 
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The experiment station field consisted of 1.3 acres. The cost of culti- 
vation and harvesting was $51.25, or at the rate of $39.42 per acre. 

The beets were grown in rows 23 inches from center to center and 
the plants were thinned to 8 inches apart in the rows. The chief con- 
clusions drawn from the experimental work at the station were as fol- 
lows: 


(1) Early planting gave the greatest tonnage and the most sugar per acre. 

(2) Very large beets did not sugar well. 

(3) Subsoiling gave the best-shaped beets and the highest per cent of sugar in No- 
vember, needing the least trimming. 

(4) Cutworms destroyed most of our early plantings, but did not affect the later — 
plantings. 
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(5) Per cent of sugar was affected by second growth in October or by absorbing 
moisture from the rains after long drouth, or both. 

(6) Yield per acre has much to do with the profitableness of the crop; and 

(7) While our highest analysis came from beets averaging 13 ounces, trimmed, and 
yielding 12.32 tons per acre, our largest yield of sugar per acre came from beets 
averaging 21 ounces, trimmed, and yielding 28.163 tons per acre. 

(8) Clay soil gave us the highest per cent of sugar and comparatively higher purity 
and the lowest tonnage per acre. 

(9) Three plats fertilized with lime, nitrogen, phosphoric acid, and potash, gave no 
evident benefit. 

(10) The average per cent of sugar was 14.14, and the average yield about 20 tons 
an acre, and the cost of growing and harvesting $39.42 an acre. The highest sugar 
in beets, per acre, was 7.299 pounds. 


The foregoing comments on the work were taken from the bulletin of 
the station No. 15. From the same bulletin, also, the following extracts 
are taken, relating to the experiments made by the farmers in the dif- 
ferent parts of the State of Iowa. 

In all 502 samples were received, and fifty-one counties were repre- 
sented. The average percentages of sugar in the beets as analyzed at 
the Iowa Experiment Station laboratory, were as follows: 


Per- 


Per- 
County centage. County. centage. 
IDEN QW) Gone 255hs eqeeserneseooue see 12. 89 12. 10 
Allamakee. - eit 12.13 13. 21 
Plymouth. -- 10. 29 10. 34 
Pocahontas -- - 8.89 13. 22 
EE ULO setae meee ie cee coe ni ais ware 12,45 11. 80 
INTER, Jo GR OES Ro See eee ees eae 9.50 9.94 
VO) OSE COR eae e ese e a eee eee 11. 04 Test 
12) PINTO ASE eae Bae a ee ee no BT 11.76 
Pp PELA Wie on 28 anos os 5 aSse ues es ses 11. 03 12.08 
UP TD Ae Soe ee ee 9.73 9.58 
OEMS? 1oaqhinst Saaadacee page aSBee 25 Eee 10. 57 10. 76 
SUL NS S95 Bc tO a TOL nes 8. 32 6.91 
BIN a = Sa ek he eS cins 5 ones ce == 11. 57 11.35 
LTD? cl 22, SRC DOE e eee eee 10. 82 10. 89 
UD, 60 ees Se ee eee 10.54 11. 89 
(CaS Sees Se eee 11.50 13. 44 
CE eae 10. 50 11.53 
Mahaska .-- 7. 65 8. 87 
Montgomery 9, 26 12. 20 
LENT Wop SAGER AS a 12. 04 9.74 
OO UMLOR, ote spouse pcopeeg ge ce nneerespees 12. 98 fifol 


On account of the large number of samples received from Muscatine 
County the analyses are divided into three groups. The first group 
contained 53 samples and had a mean percentage of sugar in the beet 
of 11.96. The second group contained 61 samples and had a mean per- 
centage of sugar in the beet of 12.29. The third group contained 96 
samples and contained a mean percentage of 13.64 of sugar in the beet. 
This is also aremarkable showing, and corresponds with the results 
obtained on the beets from this county analyzed in the laboratory of 
the Department of Agriculture, where 31 samples showed an average 
of 14.11 per cent of sugar. Certainly no further evidence than this 
will be needed to convince anyone that the county of Muscatine, in Iowa, 
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judging at least by one season’s work, is extremely well adapted to the 
production of sugar beets of high quality. 

In regard to the tables the following remarks are found in Bulletin 
15: 

The average results for different counties show in some instances wide differences 
in quality of the beets. But wide differences are also found between the beets 
grown on different farms in the same county, and even between those of different 
plats or fields of the same farm. Some of these differences may be, probably are, dne 
to the soil itself, but without doubt very many are due to the modes of preparing the 
soil and cultivating the crop. Therefore it is not safe to assume that the relative 
adaptability of the different counties to the beet-sugar industry is truly, or even ap- 
proximately, represented by the results of a single year’s investigation—and this is 
of course especially true of those counties from which but few samples were received. 

It is true the results of the State as a whole do not indicate as high an average 
quality of beet as is reported from some States in the drier regions further west and 
northwest; but on the other hand the average yield of beet per acre is in lowa very 
much larger than is possible in those States, without irrigation. Therefore, even 
should this indication regarding quality be in future verified (it is now only an indi- 
cation), that difference would probably be more than balaneed by the superior yield 
per acre possible with the soil and climate of Iowa. It is generally asserted, and 
doubtless with truth, that for profitable sugar manufacture there is required an aver- 
age quality of beet represented by a sugar content of at least 12 per cent (on the 
beet) and a purity coefficient of nearly 80 or upwards. But quality of beet is not 
all. Plainly, the yield of beets per acre isan equally important factor in determining 
profit. 


Kansas.—Thirty-six samples were received from the State of Kansas, 
representing seventeen counties. The mean results for the whole State 
were, sugar in the beet, 10.69, and average weight of beet, 33 ounces, 
The counties showing good results were Harvey, two samples averaging 
3.61 of sugar in the beet, with an average weight of 22 ounces; and 
Edwards County, one sample with 14.8 per cent of sugar in the beet 
and with an average weight of 43 ounces. This is a very high result 
considering the size of the beet. 


EXPERIMENTS WITH BEETS AT THE SORGHUM EXPERIMENT STATION, STERLING, 
KANSAS. 


An acre and a half was planted in beets, of the Vilmorin and Kleinwanzlebener 
varieties. The land was plowed in the fall; in the spring it was plowed and also 
subsoiled to a depth of 12 inches. The seed was planted April 15, in rows 18 
inches apart, at the rate of 15 pounds per acre. The expense of growing the beets, 
including rent of land at $3.50 per acre, labor at $1.50 per day, seed at 25 cents per 
pound, and the expense of harvesting, not including hauling the beets, was $72. 

The beets yielded 17 tons per acre of clean, topped beets. The average per cent- 
age of sugar in the beets, when harvested, was 11.97. The purity was 80. Assum- 
ing that the beets were worth $3 per ton, the crop was worth, at a factory, $76.50. 
It is believed that by planting in 30-inch rows, using a horse cultivator instead of 
performing all the labor by hand, and having experience in beet growing, the expense 
could be lessened and the profit could be increased. On this point the conclusions 
of the Wisconsin Experiment Station appear correct. 

Kentucky.— Three samples were received from the State of Kentucky, 
representing two counties. The average percentage of sugar in the 
beets was 9,12 and the average weight of the beets 34 ounces, 
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Maryland.—Only two samples were received from this State, both 
from Prince George County. The mean content of sugar was 7.36 per 
cent and the mean weight of the beets 16 ounces. 

Michigan.—Fifty samples were received from the State of Michigan, 
representing twenty-one counties. The average percentage of sugar in 
the beets was 12.64 and the average weight of beet 32 ounces. The 
results from the State are very encouraging. Allegan County leads the 
list of counties with a percentage of sugar in the beet of 16.54 and an 
average weight of beet of 20 ounces, obtained from three samples. 
Osceola County comes next with an average percentage of sugar in the 
beet of 15.40 and an average weight of beet of 25 ounces. Next comes 
Gratiot with four samples, with an average of 14.36 per cent of sugar 
in the beet and an average weight of beet of 20 ounces. The number 
of samples from any one county is not large, yet on the whole the re- 

sults show that Michigan is particularly well adapted to the growth of 
sugar beets of high quality. 

Extensive experiments were conducted in Michigan by Dr. R. C. Kedzie, chemist of 
the Agricultural Experiment Station, during the season of 1891. The results are 
published in Bulletin 82 of the Michigan Agricultural Experiment Station. 

The tabulation of the results is made by districts. The western district, consisting 
of five counties, reported an average of 15 tons of beets per acre, with a sugar 
percentage in the juice of 14.23, The southeastern district, consisting of four 
counties, reported an average of 16.5 tons per acre and an average percentage of 
sugar in the juice of 13.52. The central district, consisting of four counties, reported 
an average of 13 tons per acre and 14.33 per cent of sugar in the juice. The north- 
eastern district, consisting of three counties, reported an average of 15 tons per acre 
and 13.29 per cent of sugar in the juice. 

Dr. Kedzie states that from the standpoint of the manufacturer the outlook is 
promising. An average of nearly 14 per cent of sugar and a coefticient of purity of 
above 80 renders the prospect of making sugar at a profit extremely flattering. He 
advises investors to be slow about establishing a sugar factory and to consider all 
the problems connected therewith before investing their money. This is certainly 
very good advice. 

It is announced that the station will not undertake further experiments in the dis- 
tribution of beet seed and the investigation of the subject of sugar-making, and this 
is certainly a subject of regret. With such promising results as have been obtained 
by Dr. Kedzie, there are certainly very good reasons for going ahead and making a 
thorough study of the State in regard to its sugar-producing properties. 

The total number of samples examined was 229, and the mean results of the average 
weight, average percentage of sugar in the juice, and average coefficient of purity 
are as follows: 

Grams, Ounces. 
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These results are certainly of the most encouraging character. The content of 
sugar is remarkably high when the overweight of the beets is taken into considera- 
tion. 

Minnesota.—Vorty-one samples were received from the State of Min- 
nesota from eighteen counties. The average per cent of sugar in the 
beet was 12,38, average weight of 29 ounces. The county showing the 
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highest results was Polk, averaging 15.42 per cent of sugar in the 
beet and 30 ounces in weight. Next on the list comes Goodhue County 
with four samples, averaging 15 per cent of sugar and 20 ounces in 
weight. Next Faribault, with four samples, averaging 12.42 percentage 
of sugar and 27 ounces in weight. 

Missouri.—Sixty-seven samples were received from the State of Mis- 
souri. The average percentage of sugar in the beet for the whole State 
was 10.42, and the average weight of beets 20 ounces. The best result is 
reported from Caidwell County, showing 15.41 percentage of sugar in 
the beet and a weight of 12 ounces. The next best result is from 
Knox County, four samples with an average of 13.36 per cent of sugar 
in the beet and an average weight of 9 ounces. This must not be 
considered a very high content of sugar for beets so greatly undergrown. 
The low result in this State as a whole is due to the belated samples 
sent by the State Experiment Station. These samples were not received 
until late in January and some of them were in a very poor condition. 
Especially hard on the State average are the results of Nos. 16670 and 
16671, comprising samples of beets wholly unfit for any use. 

Quite remarkable, however, is the result reported from Livingston 
County. One sample weighing 64 ounces contained 11.96 per cent of 
sugar. On the whole it appears that had the beets grown in Missouri 
been cultivated under proper scientific conditions so as to keep the size 
down to the normal, the content of sugar in them would have compared 
favorably with that of any other State. 

Montana.—Forty-one samples were received from this State, repre- 
senting five counties, of which Gallatin County furnished thirty. The 
average content of sugar for the State was 13.23, and the average weight 
of the beets 25 ounces. Gallatin County, with thirty samples, shows an 
average content of sugar in the beet of 13.75 and an average weight of 
beet of 20 ounces. This is certainly a most excellent result. The highest 
percentage in the samples is found in those from Missoula County, 
containing 15.82 per cent of sugar in the beet and having an aver- 
age weight of 28 ounces. There were, however, only two samples 
from this county. The next best result is also from a county which fur- 
nished only two samples, Lewis and Clarke County, showing an average 
content of sugar in the beet of 15.46, and an average weight of beet of 
19 ounces. 

Nebraska.—The number of samples received from Nebraska was sixty- 
two, representing twenty-nine counties. The average content of sugar 
in the beet for the whole State was 11.67 and the average weight of the 
beet 35 ounces. Among the counties showing the highest results may 
be mentioned Richardson, one sample having 15.82 per cent of sugar 
- and a weight of 13 ounces. Howard County, two samples, averaging 
14.54 per cent of sugar and 24 ounces in weight. Boxbutte County 
sent two samples showing 16.22 per cent of sugar and an average 
weight of 31 ounces. Saline County, two samples, showing 14.21 per 
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cent of sugar and an average weight of 30 ounces. From some of the - 
counties in Nebraska very poor samples of beets were received, and 
these tend to lower the average of the whole State. In many of the 
counties the results compare favorably with those from any part of the 
country. 


EXPERIMENTAL WORK CONDUCTED BY THE EXPERIMENT STATION OF NEBRASKA ON 
SUGAR BEETS, 


Conducted by Profs. NICHOLSON and LoyD. 


[Abstract of results in Bulletin 21 of the Nebraska Station.] 


The work was divided into two sections, viz, the first section conducted on the 
experimental farm of the station, and the second section conducted by distributing 
seeds to various localities throughout the State and analyzing the samples received 
from the different growers. 

Phenomenal yields were obtained on the station plats. 

Plat A yielded 34 long tons per acre with a sugar content of 14.8 per cent. 

Plat B yielded 31 long tons per acre with 13.0 per cent of sugar. 

Plat C yielded 31.3 long tons per acre with 13.5 per cent of sugar. 

Plat D yielded 30.5 long tons per acre with 14.2 per cent of sugar. 

Plat E yielded 50.8 long tons per acre with 12.9 per cent of sugar. 

Another series of experiments was made to test the value of agricultural imple- 
ments, and a third series to determine the effect of fertilizers. Bone dust, kainit, 
nitrate of soda, guano, and phosphate were used singly and in mixtures without any 
appreciably good effect upon the sugar content or tonnage of the beets. The average 
yield in tons per acre from these various plats was 15.5, and the average content of 
sugar 13.3 per cent. The average cost per acre of the different plats harvested and 
placed in the silo varied from $32.75 to $29.14. 

As aresuls of the whole study it was found that the newer ground not subsoiled 
yielded on the average about 13 tons of topped beets per acre; whilst the same 
ground, that had been thoroughly stirred to a depth of 16 inches, gave an average 
yield of nearly 16 tons to the acre; while on the older ground, that which for a long 
time had been under thorough cultivation, and had been thoroughly subsoiled, the 
average yield rose to 31.5 tons. 

It was found that in rainy weather in the autumn that by loosening the beets in 
the row and allowing them to remain without harvesting, the sugar was preserved 
better than if they were not so loosened. Comparative experiments showed that 
with beets loosened in the row and left standing the average percentage of sugar 
was 13.9, while in those which had not been loosened it dropped to 12.8. 

In the second series of experiments, viz, those in which seeds were sent to the 
farmers, eighty-eight samples were received from the farmers, the average weight of 
which was 22.74 ounces, and the average percentage of sugar (presumably in the 
juice) reported from the analyses was 13.09. 


Nevada.—Highteen samples were received from this State, from 
three counties of which one, Washoe, furnished fifteen. The average 
percentage of sugar in the beet for the State was 17.2 and the average 
weight of beet 11 ounces. Washoe County, which practicaily furnished 
all the samples from the State, also leads in the quality of the beets ob- 
tained. The numbers representing their quality are almost phenomenal 
with the exception of the average weight, which is only about what it 
Should be. This doubtless accounts for the fact that the beets were so 
exceptionally rich. The fifteen samples from this county showed an 


86 ; 


average percentage of sugar in the beet of 18.02 and an average weight 
of 9 ounces. 

New Hampshire-—Only one sample was received from this State, 
which contained 11.64 per cent of sugar and weighed 19 ounces. 

New Jersey.—Only one sample was received from this State, which 
contained 7.33 per cent of sugar, with a weight of 17 ounces. 

New Mexico.—Seventeen samples were received from the Territory of 
New Mexico, showing an average content of sugar of 13.8 and an aver- 
age weight of 28 ounces. Eddy County, which furnished the largest 
number of samples, also leads the list in regard to quality, showing an 
average of 14.45 per cent of sugar and a weight of 27 ounces. This result 
is exceptionally fine and shows that the possibilities of the production 
of beets of high saccharine richness is very flattering. 

New York.—Four samples were received from the State of New 
York, and the average content of sugar was 11.58 and the average 
weight 32 ounces. Three counties sent samples. The best sample 
was received from Genesee County, with 13.02 percentage of sugar and 
a weight of 23 ounces. Erie sent two samples with an average con- 
tent of sugar of 12.25 and an average weight of 33 ounces. 

North Dakota.—There were received by the Department from North 
Dakota eleven samples from six counties. The mean percentage of 
sugar for the State was 11.84, and the mean weight of the beets 23 
ounces. The best results by counties were from McIntosh. 

Bulletin No. 5 of the Experiment Station of North Dakota, issued in 
February, 1892, contains an account of the results with sugar beets in 
that State during the season of 1891. 

Seed of the standard varieties of sugar beets was distributed to dif- 
ferent parts of the State and one hundred and forty-four samples, were 
received for analysis. In general it may be said that the samples were 
somewhat overgrown, as will be seen from the average weight. The 
percentage of sugar in the juice and the purity are also rather low; 
lower than would be expected, in fact, for that locality. 

Mr. E. F. Ladd, who conducted the analyses, makes the following 
summary of the results: 

(1) The one hundred and twenty-nine samples of beets analyzed gave an average 
sugar content (sucrose) of 11.43 per cent. 

(2) Many of the samples of beets sent for analysis were harvested before the sugar 
in the beets was fully formed; in other words, before the beets were ripe. 

(3) In many cases the beets had not received proper treatment and much of the 
root grew above ground. 

(4) In many instances the ground was not plowed to sufficient depth, not more 
than 6 inches deep, leaving a hard, impenetrable subsoil below, and the beets grew 
prongy and of ill shape—such as would be rejected at the factory. 

(5) To grow sugar beets for the factory the land should be plowed to a depth of 
8 to 10 inches; the beets grow well in the ground, for the part above ground is of 
inferior quality and generally rejected at the factory. 

(6) The large beets are not the best for sugar. Beets weighing above 3 pounds 
have a less per cent of sugar than the smaller beets. 
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(7) For the present itis my belief that for the most of North Dakota other indus- 
tries will be found more profitable for both manufacturer and farmer than the sugar- 
beet industry. 

It will be seen from the conclusions which he reaches and which are 
justly based upon the analyses made, that he is not disposed to favor- 
ably consider that the sugar beet has a promising future in North 
Dakota. Iam inclined to the opinion, however, that with more sci- 
entific methods of culture the results obtained in North Dakota will 
prove much more encouraging than those secured in the last year. 

From the data given in the bulletin as printed the mean figures of 
the samples analyzed are as follows: 
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Ohio. Sixty-six samples were received from the State of Ohio, repre- 
senting twenty counties. The average content of sugar in the beets 
from the whole of the State was 11.55 and the average weight of the 
beets 31 ounces. Morrow County is best on the list with samples, 
showing 16.44 per cent of sugar and an average weight of 22 
ounces. Hancock County furnished rich samples, four in number, aver- 
aging 16.52 per cent of sugar in the beet and 19 ounces in weight. One 
of the samples, No. 26614, received from Ohio, deserves special mention 
on account of its high content of sugar and its high purity. It con- 
tained 20.19 per cent of sugar with a purity of 87.4. Trumbull County 
sent six Samples, with an average of sugar in the beet of 13.12 and an 
average weight of 25 ounces. Ashtabula County sent two samples 
with an average content of sugar of 13.19 and an average weight of 25 
ounces. The largest part of the samples were from Erie County, which 
furnished eighteen, with an average content of 11.5 of sugar and having 
an average weight of 32 ounces. Many of the samples from Erie County 
were of exceptional richness, but others were as exceptionally poor, 
which pulled down the average to the number given. 

Oklahoma.—One sample was received from the Territory of Oklahoma, 
very much overgrown, showing only 6.37 per cent of sugar. 

Oregon.—Thirty-five samples were received from the State of Ore- 
gon, containing an average percentage of 13.8 of sugar and with an 
average weight of 23 ounces. Samples were received from fourteen 
counties. Therichest sample was received from Jackson County, show- 
ing 17.99 per cent of sugar with a weight of 20 ounces. The next best 
results were from Clackamas County, three samples averaging 14.78 per 
cent of sugar with an average weight of 21 ounces; Columbia County, 
three samples with an average per cent of sugar of 14.56 and an 
average weight of 19 ounces; Coos County, five samples, showing an 
average of 15.83 per cent of sugar with an average weight of 30 
ounces, and Lane County, six samples, showing 13.53 per cent of sugar 
and averaging 20 ounces in weight. The samples from Oregon are 
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uniformly rich in quality, and if they truly represent the capabilities of 
the State, there certainly is a bright future for the beet-sugar industry on 
that portion of the Pacific coast. 


SUGAR BEETS AT OREGON EXPERIMENTAL STATION. 


Experiments were conducted by the Experiment’ Station of Oregon during the year 
1891 on the culture of sugar beets and the analysis thereof, and the results obtained 
are issued in Bulletin No. 17 of the Oregon Agricultural Experiment Station. 

The standard varieties of sugar-beet seed were obtained and distributed to farmers 
in different parts of the State. A circular showing the best methods of cultivation 
was also sent out with the beets forthe guidance of the farmers. Accompanying the 
report is a valuable contribution to the study of the climate and soil of the State in 
regard to the production of the sugar beet, and that portion of the State which is 
supposed to be most favorable to it is marked on amap. Tables showing the amount 
of rainfall in different parts of the State are also given. It is noticed that, in gen- 
eral, the spring rains lasted until quite late, thereby causing delay in the time of 
planting. Almost the whole of the planting was done in May, while in ordinary 
seasons a good portion of it could have been accomplished in April. 

The number of samples analyzed was 95. The results are certainly encouraging 
and show that the sugar beet has great possibilities in the State. The report was 
prepared by G. W. Shaw, chemist. and Dumont Lotz, assistant chemist. In the con- 
clusions which they draw from the analyses they sta te that the investigations have 
progressed far enough to indicate that there are sections in the State naturally 
adapted to the culture of the sugar beet, and these sections are noticed by shaded 
lines on the map. It is not suggested that the farmers should give up other crops to 
grow sugar beets, but that they should combine beet growing with the regular farm 
work. 

An extended plan for experiments to be made in 1892 is also given. 

The mean data from the analyses reported are as follows: 
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Pennsylvania.—Seven samples, showing an average content of 13.29 
of sugar and an average weight of 22 ounces, were received. Five 
counties were represented. The highest result was obtained from Butler 
County, one sample showing 15.53 per cent of sugar and weighing 17 
ounces. Lackawanna County, withtwo samples, showed a sugar content 
of 15.51 and an average weight of 18 ounces. The results from Penn- 
sylvania are also of a most encouraging nature, although the number of 
samplesis entirely too small to enter into a general comparison. 

South Dakota.—Two hundred and two samples were received from the 
State of South Dakota, showing an average content of sugar of 12.45 
and an average weight of 22 ounces. Forty-five counties furnished 
samples, of which Brown County furnished forty-nine, showing an average 
content of 12.76 of sugar and an average weight of 17 ounces. The 
county furnishing the next largest number of samples was Lake, from 
which twenty-nine samples were received, showing an average content 
of 11.04 of sugar and an average weight of 23 ounces. The richest 


* Excluding one beet weighing 10 pounds. 
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beets received from South Dakota were from Faulk County. In gen- 
eral, the character of the beets from South Dakota is of a high order, 
the State showing remarkable facilities for producing beets of great 
saccharine strength. 

Tennessee.—Five samples were received, showing an average content 
of 8.77 of sugar and an average weight of 20 ounces. The richest beet 
received from Tennessee was from Davidson County, and showed 14.82 
per cent of sugar and weighed 11 ounces. The rest of the samples 
from that State were of a poor quality. 

Texas.—Ten samples were received from the State of Texas, showing 
an average content of sugar of 10.31 and an average weight of 25 
ounces. Samples were received from seven counties. The richest sam- 
ple was received from Mason County, with a content of sugar of 13.92, 
but weighing only 5 ounces. 

Virginia.—Seventy-two samples were received from the State of Vir- 
ginia, of which 33 were from Augusta County and 29 from Frederick 
County. The average for the State is11.12 per cent of sugar and 21 
ounces the average weight. Onthe whole, the best results were obtained 
from Frederick County,with 29 samples showing 11.93 per cent of sugar 
in the beet and an average weight of 25 ounces. The average for 
Augusta County, with 33 samples, was 11.06 per cent of sugar in the 
beet and an average weight of 18 ounces. 

Washington.—Eleven samples were received from the State of Wash- 
ington, from six counties. The average content of sugar in the beets 
from the State was 14.47 and the average weight 18 ounces. The rich- 
est samples, two in number, were from Stevens County, showing an 
average of 17.51 per centofsugar and averaging in weight only 10 ounces. 
The two samples from Whatcom County showed an average content ot 
15.70 of sugar and an average weight of 18 ounces. With the exception 
of two, Nos. 15263 and 15264, all the samples received from the State of 
Washington were of a high saccharine strength. . 

Wisconsin.—Four hundred and fifty-one samples were received from 
Wisconsin, representing sixty counties. The average content of sugar 
in the beets for the whole State was 11.05 and the weight of the beets 
26 ounces. The richest beets were received from Ozaukee County, five 
samples showing an average of 13.42 per cent of sugar and averag- 
ing 17 ounces in weight. Jefferson County, with nineteen samples, 
showed an average content of sugar of 13.08 with an average weight 
of 24 ounces. One very poor sample is found in this county, viz, No. 
15443. Marquette County furnished five samples with an average of 
13.06 per cent of sugar and an average weight of 12 ounces. There 
is also one very poor sample from this county, viz, No. 15174. In 
general the results from Wisconsin are more reliable on account of the 
large number of samples which was sent. Where so many causes 
enter to disturb the accuracy of the data obtained, as is the casein 
experimental work of this kind, the greater the number of samples 
which can be obtained the greater the reliability of the results. 
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This experimental work in Wisconsin was supplemented also by an : 
extensive series of experiments carried on by the Agricultural Experi- — 
ment Station of the State, under the auspices of the Department of — 
Agriculture. The following data give the results of these experiments: — 


SUGAR BEET EXPERIMENTS IN WISCONSIN IN 1891. 


By F. W. WOLL. 


LETTER OF TRANSMITTAL. 


Mapison, Wis., February 8, 1892. 

Dersr Str: I transmit herewith our report of beet-sugar investigations for this ; 
State during the season of 1891. 
The report shows that we distributed a thousand pounds of seed among 850 farmers 
in the spring. In the fall 373 sample lots of beets were received at the station grown 
from the seed distributed in the spring. Had not a drought of almost unknown — 
severity prevailed during the growing season, a much larger number of farmers 
would have sent in samples, as we received scores of letters from parties who had 
received seed, stating that they had been unable to grow any beets. The results of 
these analyses show 7.12 as the lowest per cent of sugar, highest 23.52, the average 
for the 373 samples being 12.56, with an average estimated yield of beets of over 15 
tons to the acre. 7 
At this station 2 acres of beets were grown, with every prospect in the spring of 
marked success, as the soil was well adapted to the roots and the stand of young 
plants remarkably even and uniform. The drought, however, eut the yield down ta 
a little more than 14 tons for the 2 acres. Had there been a normal amount of rain- 
fall, the yield would have been not less than 50 tons from the same plat. 
Eleven varieties were planted in the station plat. The report shows the average 
per cent of sucrose in the beets grown by us to have been 15.5 per cent, with 13.27 per 
cent and 17.56 per cent as lowest and highest limit. 7 
Much interest has been awakened in this State by the study of the sugar-beet 
plant carried on by this station under your direction, and I think it would be very 
unfortunate if the work were dropped at this time. While some other States have — 
gone ahead faster than Wisconsin in the establishment of beet-sugar factories, - 
believe we have really lost nothing in the apparent delay, for we are learning the 
capacity and possibilities of our soil and climate, and our farmers are gaining know 
edge of the requirements essential to successful cultivation of the beet plant. We 


be sure at each step of the ground occupied. 

Trusting that this report may in some measure bear evidence that the confidence 

you have reposed in us was not misplaced, I am, 4q 
Very respectfully, 

W. A. HENRY. 

Hon. J. M. RUSK, B: 


Secretary of Agriculture. 


The report of the work done by this station during the year of 1891, in regard t 
the culture of sugar beets, will be discussed under two general headings: (1) Rep 
of experiments at this station; and (2) report of analyses of beets from aoe 
different parts of the State, 


SUGAR BEETS AT THIS STATION IN 1891. 


A piece of land of very nearly 2 acres was set apart in the spring for sugar beets. 
The plot slopes somewhet to the west, and is light clayey loam, becoming more 
sandy at the east end. As a consequence, the eastern portion is considerably drier 
and would suffer more in case of a drought, which also proved true during the past 
season, as the summer of 1891 was exceedingly dry. The meteorological data for 
this place for the months May—October, inclusive, are given in the following table. 
For the sake of comparison the total rainfall for the same months last year, and also 
the normal rainfall (average for two years) are given in the table. 


Meteorological data May to October, 1891, for Madison, Wis.* 


RAINFALL IN INCHES. 


Rain- Rain- Rain- Rain- Rain- Rain- 
Date. fall. Date. fall. | Date. fall. Date. fall. Date. fall. Date. fall. 
In. In. In. In. In. ans 
May 10 | 0.07 || June 10 |trace|} July 2 | 0.47 || Aug. 1] .18 || Sept. 2} 0.01 || Oct. 6 | 0.11 
15 | trace 16 | trace 6 | ~.98 al 6 | trace || 7| .04 
21 .10 17 | .012 ia 39 14 .03 12 | trace]! 8 . 03 
22 | 1.00 18 | .03 13 . 03 20 ol 28 .37 || 13 . 07 
25 29 nk aw 6 21 . 02 21 . 02 | 14] .03 
31 . 02 21 | .04 22 .O1 26 | .28 . 38 |) 15 | trace 
: 26 | .04 23 .14 27 eG) uly ake) 
1.44 27 | .04 28 . 62 29 | .28 || Oct. 3 | 0.65 
—— 28 /1.58 29 O01 30 | trace 4 .40 1.42 
June 1) 0.71 30 | .01 = 
2 . 02 2. 67 1.41 
3 .33 3. 69 
5 . 09 
6 | .06 
May. | June. | July. | Aug. | Sept. Oct. | Total. 
Siler hateneiertt stl eh OO bjerer ye met =i oe elim = ne 1.44 3. 69 2. 67 1.41 38 1.49 11. 02 
LCNomir HU vee VEE erence eee aes 3.54] .4.42| 419] 3.28] 3.35| 2.87 21.65 
7.72 1.81 4, 23 2. 62 4.59 25. 00 
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* From Observations made at Washburn Observatory. 


TEMPERATURE OF. 


| 
May. | June. | July. | Aug. | Sept. | Oct 


Maximum temperature 78.0 88.0 86.0 92.0 90.0 83.0 
MMII eats es sie sm ese se S 1 mien ae ve ons 32. 0 44.0 48.0 46.0 35.0 19.0 
fy oil), Shen SS EE at ee on one 56.0 67.2 66. 6 68. 4 67.0 45.4 
Tech Thais! a ee ee ea ae ee 57.8 67.2 72.7 69.4 61.0 48.5 


It will be noticed that the precipitation for 1891 for the summer months was only 
11.02 inches, or about half of normal and less than half of last year’s, during the 
same months. Up to July7 the prospects fora large yield were most promising. Be- 
tween July 7 and August 26 there was not more than one good rain, and as a result 
the beets suffered greatly from the drought from this time on. August, September, 
and October all being very dry, the growth of the beets was checked, and a small 
yield of beets, to some extent abnormally rich in sugar, was the result. May, July, 
August, and October were colder than the normal, while September was considerably 
warmer. With a proper supply of moisture there is, however, little doubt but what 
a good crop of beets would have been harvested. 
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VARIETIES PLANTED. 


The following eleven varieties were planted on May 26 and 27: Le Maire’s Richest, 
Simon LeGrande, Vilmorin, Kleinwanzleben, Bulteau Desprez, Desprez B. & R., La 
Plus Riche, F. Kroemer, O. B.S. & Co., French, German. The first nine varieties were 
obtained from Oxhard Beet Sugar Co., Grand Island, Nebr., and the two last varieties 
from the United States Sugar Experiment Station at Schuyler, Nebr. In all, 183 rows 
were planted. The length of each row was 190.6 feet, and the distance between each 
row 30inches; theseed was planted thicker than last year; after last thinning the beets’ 
stood 4 to 6 inches apart in the rows. From 14 to 22 rows were planted of each vari- 
ety, these being planted in the order given above, starting from the west end of the 
plot. The plot was cultivated on June 10 and 11 with wheel hoe, June 15 with nar- 
row tooth single cultivator, June 22 to 26 the plants were thinned and hoed and a 
horse cultivator run through the rows. At this time the plants were about 3 inches 
high. The horse cultivator was run through the rows again on July 2, 14, 31, and the 
weeds in the rows were destroyed by hand hoeing July 20 to 23 and August 1. The 
harvesting was done by plowing a furrow close up to the beets; after thus laying 
them bare they were easily pulled and thrownina pile. After all beets were thrown 
in piles they were topped and drawn by team to the farm root-cellar, after having 
first been weighed. A basketful of each load was taken out to be washed and the 
per cent of dirt adhering to the beets thus obtained. 

The following gives the time spent in growing the crop of beets, and also the cost, 
estimating the wages for a man 10 cents an hour, for man and horse 15 cents, and 
man and team 25 cents per hour: 


Cost of growing a crop of beets from a 2-acre field. 


Plowing and preparing the land (allowed) --.. --.. --:.----;-.-22--.-==eeee $2. 00 
Planting and cultivating the crop: 

304 shours?*time forione man 4-2-2. >- 2.2. 3322 52-/2- es. 22 - ee Oeeeee 30. 40 

22 hours; ‘man and horse)... 22652... . bose. 3. 30 

Harvesting and hauling the crop: 

jdashours’ timelforionemmants= nee) )2— see see ees ee=— eee eee 11. 10 

58 hours for man ‘and team. -25..-32.... 30. 3222 nee) eee 7.00 

Mlocaee. =a eeee ee Yaa ate ew Siete a RI aia Se rer ciatre a Pain otal te teat Se ee 53. 80 


From this field we obtained a little more than 14 tons of washed beets (as we shall 
see presently), which would make the total cost of growing and harvesting a ton of 
beets $3.76, allowing the tops, which yielded more than 4 tons from the plat, to pay 
for rent of land, the cost of seed, and wear of machinery. Last year our beets yielded 
more than 20 tons per acre on an average. This yield may be considered slightly above 
average for good land and cultivator; but if we take 15 tons as an average yield per 
acre we get the cost of raising and harvesting 1 ton of sugar beets $2.46, assuming 
the cost of harvesting and hauling the beets double the amount charged in the above 
table. The average price per ton of beets during the past season was, in Nebraska, 
$3.50, in California $4,in Utah $4.50. With the average price of $4 paid for the 
beets the net income from one acre would be $23. Doubtless the cost of growing the 
crop could be considerably reduced by growing the beets on a larger scale, and by 
the application of machinery that will successfully pull the weeds in the rows be- 
tween the beets. On the other hand, the cost of hauling the beets would be larger 
with a greater distance to the factory—an item that would easily swallow up all profit 
if the distance is too great. 


EXAMINATION OF BEETS GROWN AT UNIVERSITY FARM. 


The beets were sampled and analyzed September 26, 1891, and also at harvesting 
time, October 26. Three beets were selected for analysis, washed and dried, a 
quarter section of each beet cut and grated together, the pulp put in a bag, and the 


=. i ae 
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juice pressed out. The specific gravity of this was then observed, and the clarified 
juice polarized. At harvesting time two or three different samples of each variety 
were taken, and the results averaged. The sugar in the beets was determined in these 
samples by the alcohol method of Tollens-Rapp-Degener (Koenig, Unters. landw. 
wicht. Stoffe, 1891, p.436). The results of the analyses are given in the following 
table: 


Sugar beet season, 1891. 


SAMPLES TAKEN SEPTEMBER 26, 


Average Solids in | Sugar in Purity Su i 
c priate Suge Sugar in 
Name of variety. ye neve juice. juice. phe the beets. 
Pounds. | Per cent.| Per cent. Per cent. 
103) ISG W TS 2G 1 On ee 1.32 19. 05 tere 82.50 lesa koe 
COEUR LLG CEC ae Se Se ee ee ee ea .88 19. 64 16. 45 SOE S ele aeossene 
“OATS SP SE SCE Se eee ar Atl 20. 54 17. 26 BaD) ah ene eae 
Kleinwanzlebener ..-..-- ee ooee ort aLee Cuma seems? . 62 21. 82 18. 75 SSN Oe oe ee 
BEET IOS PLO Zetec -nis)= ate = aac nialeim ie a cle foie) Sn | - 82 22. 62 19. 47 86:4 Ns. a2 Ses 
LULTRE oS ee a 50 21.05 17. 67 84500) |b=sssee-ee 
oo) Ln DDG) 52S ee ee a eee ee ota 22. 40 19. 37 8656) 4)5 25. 825. 
ntap) 23. 00 19. 44 840.574 | Pass Saher 
.48 22. 40 18. 38 Sar | ss weseee 
. 43 23.05 28. 43 SSiGexso4. eee 
Ass) 24.15 20. 59 Susie | es eteeets 

SAMPLES TAKEN AT HARVESTING TIME, OCTOBER 26. 

1k WISE A 0G) 1 eee er 1. 28 19. 72 16. 97 86.1 14. 54 
SPRIMHPIe MANGO! soci 6 cece sino es eee see | 1. 08 18. 52 14. 99 81.0 13. 27 
“CET og SS BS EO rr anal 21. 07 17. 95 85. 2 15. 63 
PMMETIW AN ZIGUONOL <2) sae sce e-necce-c es nee nesn- . 69 21.77 18. 78 86.3 15. 70 
LESTE SEY OE) 5) 1 SY Ae 61 20. 69 16. 84 81.4 15. 67 
1) ESTRGbRE A ee ea ee ee 1 -73 21.38 17. 28 80.8 14. 87 
CLEP Sa PGP ee A ee Se Re ee Hou 2.23 18. 24 82.0 15. 50 
_, LEGO GINGIN SS 5 SE aS Senne eee a . 49 22.79 19. 35 84.9 15. 99 
MES (Oe. OOo nic ow cicisreiaen=i= aioe ae ele. Meee esses . 53 22. 25 17.81 80. 0 15. 61 
ARTE O48 SB Oa ee Eee eae mee ee eae ee ee . 70 21. 25 17. 37 81.7 16.17 
PRESEN emer eee Hone oo Se cacao vo Gnd cesar we cence oF 23. 86 20. 53 86.1 17. 56 
Average of anatyses, October 26 .......-..--. -71 21.41 17. 83 83.3 15. 50 


The analyses of the samples taken September 26 agree as well as could be expected 
with those of the samples taken at harvesting time. The latter samples were taken 
from the harvested beets when a good idea could be obtained of the average size of 
each variety. It may be said, in general, that the quality of the beets did not improve 
after September 26, and it is not likely that the yield was increased perceptibly dur- 
ing the month of October, owing to the extreme dryness of the soil. The beets were 
very small, averaging only about 11 ounces for all the varieties. The average per cent 
of sugar (sucrose) in the juice at harvesting time was 17.83 per cent, ranging from 
14.99 to 20.53 per cent. The average sucrose in the beets was 15.50 per cent, with 
13.27 per cent and 17.56 per cent as lowest and highest limit. By dividing 15.50 by 
17.83 we find that the beets contained 86.9 per cent of juice on an average, showing 
that the dry season produced beets with unnaturally high sugar content and with a 
low percentage of juice. 

It will be noticed that the percentages of sugar increase as we go down in the 
table—that is, with the beets growing farther east on the plot. We saw that the soil 
was drier and perhaps also poorer in the eastern part of the field than in the west- 
ern, and the beets were smaller in size and richer in sugar the farther east we go in 
the field. As a rule, size and sugar content of the beets stand in inverse ratio to one 
another. 
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YIELD OF BEETS. 


The following table will give the necessary data with reference to yield of beets 
and of tops from the plat and the estimated yield of beets and of sugar per acre: 


Yield of beets and of tops. 


= 7 : Washed 
No. of + SAPO Beets Tops Dirt on Sugar per 
: Name of variety. : 4 : beets eb Y 
rows. from plot.!from plat.) beets. per acre. acre. 
Pounds. | Pounds. | Per cent.| Pounds. | Pounds. 
22°) Le Maire's Richest ----------------------- 4, 828 1, 570 8.1 17, 651 2, 566 
183|"Simon MeGrande oa. es cove aeeecs ce eee 4, 204 1, 334 4.4 10, 473 1, 390 
LGN OW MTN ORIN Vea o' <ec terre oe cies os eee en etevoe eer 2, 994 654 9.7 15, 494 2,421 
14s eGleinwanzlebenero ni: cas --2scce nce eee 2, 804 1,008 13.4. 15, 960 2, 506 
14) eB oliteam DOS prez. jcc e neem = =n lee 2, 624 772 14.7 14, 662 2, 298 
Ai). || IBS eyes dee Sec begose ony senses Bos Steson 3, 534 768 8.9 14, 758 2, 195 
18) Murase lnSseRIChe eee) sp eid ae 2, 780 632 13.3 12, 280 1, 903 
Go| ee KrOeMeN sso ce sen cee ae em nee 2, 188 504 12.5 10, 973 aI f5333 
GHIO RBS: Gee COL sete aes ae nee ete Saks atta 2, 355 568 12.4 11, 745 1, 833 
UES OR On Chi eects ote ai ota eae ee amt heat 1, 945 466 12.4 12, 284 1, 986 
a German Secs ei tos tee aioe rete eereieie mnie Serene 1, 701 460 14.8 8, 860 1 DDo 
Total from plat, 1.945 acres-.-----.--- 31, 957 8; 736: |. -9..c Ue | Lee eee ee 
JM GYEVE are POG IS +. bese Scodosedeee|Scessopae de seesoconsaanotepods 14, 677 2, 267 


The beets yielded a little more than 7 tons to the acre and a little more than 1 ton 
of sugar to the acre. Last year under favorable conditions of weather the yield 
was 15 to 26 tons per acre, with an estimated yield of 2 to 3} tons of sugar per acre, 
Owing to the extreme drought, the like of which according to the testimony of many 
old settlers has not been seen for a generation with us, the beets yielded less than 
a half crop. The yield of 7 tons to the acre may therefore be considered the very 
lowest returns which will be obtained where good cultivation and care are bestowed 
on the beets with us. 

No comparison can be made between the different varieties as regards quality or 
yield, the difference between the different parts of the field being greater than that 
between the different varieties. The varieties being under the most favorable con- 
ditions (on the lowest ground, which contained most moisture) gave the largest 
yields per acre of both beets and sugar. 


BEETS FROM FARMERS IN DIFFERENT PARTS OF THE STATE. 


One thousand pounds of imported white imperial sugar-beet seed was bought by 
the station last spring from the Menomonee Falls Sugar Company, and distributed in 
pound packages to 851 farmers, requesting them to keep notes as to the growth and 
cultivation of the beets and to forward samples of the beets grown for analysis to 
this station in the fall. Owing to the drought, the beets did not do well witha large 
number of farmers, and many paid but little attention to them as a consequence; in 
all, 373 samples of beets were received and analyzed by the writer. Twenty samples 
were forwarded by mistake to the U. 8. Department of Agriculture in Washington, 
D.C., and analyzed by their chemists. Of the farmers receiving sugar-beet seed from 
us, 33 reported failure of the crop, and four wrote they did not plant the seed. The 
samples analyzed were all from the White Imperial seed sent out, except where other- 
wise stated. The 373 samples came from fifty-nine counties in the State, making only 
nine counties that were not represented, 

Most portions of the State suffered greatly from the drought, although not all as 
much as the central part. The following table will give an idea of the distribution 
of rain during the summer months at 17 weather-service stations in different parts 
of the State. The table is condensed from data furnished by Mr. W. L. Moore, fore- 
cast official, Milwaukee, Wis,, to whom credit is due for the favor. 
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Normal 
Name of station. County. May. |June.| July.| Aug.|Sept.} Oct. | Total proaye, 
atian. 
iri Hiewe 2. e338 Cranwitondis2. 2252 1.65 | 2.95 | 1.76 | 2.32 | 1.73 | 1.82 a AAS) ee ee 
See Sees R aS SNE sss ee 1.42 | 3.68 | 2.64 | 14 38 | 1.49 11. 02 PATA 
USOC Hau Claire. ....--- 2.00 | 5.40 | 2.20 | 1.70 | 1.70 | 3.10 pits Wy dO Pah “ 
pHa) dd WaC..-.-------.- Fond du Lac..---- 44 | 2.73 | 2.94] 2.17 | .58] 1.63 | 10.49 |....-- ..- 
atercvown):=----.+.----\. Jefferson .... ----- 1iaict a aoe Dee aL AAT He 548 a OG) tl *SuOO) te eee es 
METOS OG occ cec oe se cnise Kenosha. -....--.-- 1.52 | 4.27 | 3.67) 1.62 ch O eta lle eee = cil i es lien, eke ee 
BNE GITE oo tS oases Kewaunee .....-... Fa" |voeder |) Le Gow! soGauld.aa4| ooo. ca KR) i UN gree Oe 
ie Orosse.---.--.---- a2] lua CLrOsse =< >< = 69 | 5.62 | 2.92 | 1.48 | 1.77} 1.87 | 14.35 23.1 
Manitowoc -| Manitowoc -....--- 229) 13573) 2516) 1/2042) 276) 1.70 | 11.06 19.7 
Milwaukee Milwaukee ....... 1.47 | 4.98 | 3.57 | 2.83 | .18 | 1.66 | 14,69 19.8 
Penpieton-------..---.-.. Outagamie ......- AOL 5520) |) 20) Tao 69ST As AB O8 Me Seas oe 
0 CHC) GC reas MOCK: op an kwece re ae S2U td. Cou aoaen bomen: Se 2a S rele bt ely eee: eB 
iT Mus CLOM= 6 soe. POR CO prantea tore) 0 46ul) 1: OS NiATO) ecco eee. S 
PAMIERVAUIIO) Saisie cis Se bees oe Shawano .....---.. 2 2.95 0.70) 2.79) | 1.13.) 1.28 GH Oi saree nae 
(clint a ee aylOn eee oases -46 | 3.54 | 2.27 | 2.08 | 2.60 | 3.20 poi aa ee ee 
MARPISDOLO-.-----------2: Memon)... 223. TOM ose nero esol: 104. | 2503).)0. Lt bon Poe oe 
TEDL en ee Wrood! 22. thee cs Sea SUSO eo OLAS ||P aeaee || ede | PB O6 |e see 
* Total for four months. 

We give here the results of the analysis of sugar beets made by the U. 8. Depart- 
ment in Washington. The beets were forwarded during the first days of October 


and must have been harvested between September 15 and 25. 


Analyses of sugar beets grown in Wisconsin, 1891. 
of Agriculture, Washington, D. C. 


15258 


15207 | 


15208 |. 


15201 
15260 
15230 
15269 
15206 
15209 


15202 
15271 
15173 


15174 
15225 
15257 
15169 
15211 
15253 
15226 
15213 


Analyses made by U. S. Department 


Name. 


Aug. Kreamer .--. 
E. T. Mixdorf...-- 


do) 
John Michler 
Wm. Kube 


KR. R. Roberts -.--- 
Henry Osborn ..-.- 


J.C. Loomis 
Jacob Reth 
L. Vaughan 


Z. G. Taylor 
W.E. Volk 

G. F. Wieseman..-- 
A. Austin 

E. Hubbell 
Thos. Matchie ---.- 
M.J. Warner 
Jno. E. Hughes .-.- 


Aver- 
age | Sugar | Sugar Pari 
Post-office. County. weight in in ie ue Variety. 
of juice. | beets y 
beets. 
| Coeffi 
|Ounces.| Pr. ect, | Pr. et. ‘cient. 
Green Bay ....| Brown ......-- 33h 9. 44 8.97 | 83.5 | Imperial. 
Dorchester. ..-| Clark ...-<-... 125 | 12.88 | 12.22 | 74.9 | Kleinwanz- 
| leben. 
See ea cone rE enact ee oAssode 12 15.42 | 14.65 | 83.1 Do. 
Doylestown. --| Columbia -.... 172 8.15 7.65 | 61.7 Do. 
Richwood... ..- Modre~.. se: 214 8.78 8.27 | 69.6 | Imperial. 
Calumetville..| Fond du Lac... 302 | 11.34 | 10.77 | 77.7 Do. 
Montfort. .--.- Granites sass ct 15 12.61 | 11.98 | 80.0 Do. 
Monroe .....-- Greene ss-2-25 143 2.59 | 11.96 | 77.3 | French. 
Brooklyn. ----- GOs tnt st 16 11.61 | 11.02 , 76.0 | Kleinwanz- 
leben. 
Alma Center..| Jackson ..-... 322 | 11.32] 10.75 | 76.6 Do. 
Ahnapee-..... Kewaunee ....! 64 | 13.26] 12.60 | 77.5 |German. 
Wnty s-— 352-2 Marathon...-. 103 | 15.65] 14.87 | 82.4 | Kleinwanz- 
leben. 
Packwaukes ..| Marquette ..-. 20) 10.20 9.69 | 65.0 Do. 
Oconto Falls --;| Oconto -..--.-- 212 | 13.37] 12.76 | 78.6 Do. 
Olivet=-- ===. -- (PIONCOE <ccaci- 2 19 11.29} 10.72 | 72.0 | Imperial. 
Janesville..... Rock yw 3225.0 602 9.17 EAL I eekieat Do. 
i nee 0s hae eee ee wee CLO) mes gee 144 12.89 12. 29 2.9 Do. 
Elk Creek ..-.| Trempealeau 342 7. 38 7.10 | 65.3 Do. 
Bese O) zea ceisce B aetitiies a Beeese 164 | 12.24 | 11.62 | 77.3 Do. 
Wiales| 5 ss2-2- Waukesha... 312g | 10.58 | 10.05 | 71.1 Do. 
220 | BE Ly 105 93%| 5-222 


*4. €., the ratio of sugar to the other solids in tie juice of the beet. 


As will be noticed, nearly all the analyses come very low, only two 
Samples analyzing above 15 per cent of sugar in the juice, and only 
nine out of twenty above 12 per cent. 
Which the beets were harvested will largely explain their inferior 


Doubtless the early: date at 
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quality. No further data are on hand as regards soil, period of growth, 
or yield of beets from an acre of land. 

We shall now give the analyses of samples of sugar beets made at 
this station during the past fall, along with such additional informa- 
tion as to the culture of the beets as it has been possible to gather. 
The analyses are arranged alphabetically according to counties and 
according to post-offices within each county. The data for each county 
are averaged so as to give the average size of the samples received 
from each county, the yields of beets, solids and sugar in the juice, and 
the purity cvefficients. 
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We give below extracts from the remarks with which the different 
farmers accompanied the description of the beets sent in for analysis by 
them. The figures refer to the numbers in the preceding table: 


3. Seed did not come up for a month after planting, June 14, 

‘13. This variety does not yield as well as No. 12, but seems to mature earlier. 

14. Cutworms ravaged beets badly when they came up first. 

16. No rain from April 25 to June 14, and none from July 1 to September 30, to 
wet the ground more than about an inch; in fact it has been the driest season that 
the oldest settler has seen. 

19. Some insects or bugs hard on beets and rutabagas by side of them in the spring. 

23, 24. Only one row harvested, hence the excessive yield. 

30. I think in a good growing season I could get as many again from the same 
ground. 

35, 64. The seeds lay in the ground for about four weeks before coming up. 

54. Last crop grown on land wheat; the field was not manured for four years. 

58. Harvested a great many beets that weighed 9 to 10 pounds. 

62. Not more than two-thirds of a crop. 

79. Cutworms destroyed fully one-half the plants. 

80. Had the season been more favorable and they had received proper care and 
cultivation, the yield would have been three times as great. 

81. The crop was nearly destroyed by cutworms. 

85. This is not more than half a crop. 

89. The like of the drought not seen in the State since 1865. 

90. No rain for about three months to wet the ground. 

92. I would rather plant potatoes and sell them at 25 cents a bushel and buy my 
sugar than to raise sugar beets. 

97. Time expended planting, cultivating, and harvesting plat (one twenty-fourth 
acre), twenty-eight and one-half hours. (This would equal an expense of $4.56 per 
ton of beets, valuing one hour labor for one man 10 cents, and the yield of beets 15 
tons per acre; see further under No. 247.) 

100. Some of the beets were entirely stripped of leaves by a black bug. 

101. The beets seem to stand drought much better than other roots. Had turnips, 
carrots, etc., on same ground, and they are worthless. My cow relished them and 
gave a good flow of milk. 

120. I think I could raise 40 tons per acre in good season. 

143. I think I can raise 1,200 bushels to the acre. 

154. It was too dry for the seed to sprout until June 15, and then insects gnawed 
the plants off. The plot was only half covered with beets. 

156. Had some beets of 9 pounds weight. 

160. There is not more than half the yield there would be in an ordinary season. 

162. Judging from the very bad season here for this kind of crop, I think they 
would be a very profitable crop to raise for any purpose that they can be used for, 

167. Several beets weighed 9 to 10 pounds, 

191. The seed did not germinate for nearly a month after planting, and then go 
unevenly that a careful transplanting could not produce an even stand, 

193. Never had such weather in the last ten years. 

199. Seed came up about June 25. 

225. Beets are better than other roots for cows giving milk. They keep through 
the winter as good or better than potatoes. 

235. Can be grown as well as potatoes, but, like everything else, the labor beats 
the balance sheet. 

242, Ihave no doubt but that beets can be profitably grown if the rows are put 
far enough apart so the greater part of the work can be done with a horse. 

247. It required 22 hours 35 minutes time for one man to plant, hoe, cultivate, 
thin, dig, top, and put in the cellar. Size of plat, 4,620 square feet. (This would 
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equal an expense of $1.42 per ton of beets, assuming cost of labor and yield as under 
No. 97.) 

261. Obtained first premium at the county fair for the beets. 

262. Beets were scarcely up by July 4; growth began about September 1. 

266. Not more than 10 per cent of seed germinated, on account of season being so 
dry. 

205. Cutworms killed a good share of the beets. 

302. There was 1 pound of tops to 10 pouyds of beets. 

309. The season was unfavorable for most crops, nearly all summer being very dry. 
Corn did not do more than half. 

311. I noticed a black bug an inch long from the middle of July to the last of Au- 
gust, which injured the leaves of the beets considerably. I have frequently noticed 
the same bug on potatoes. If you send me seed for next season I think I shall do 
considerably better, having learned some by experience. 

317. During the hot weather in August swarms of black bugs, one-half an inch in 
length, went for the tops in places, making a clean sweep as far as they went, eating 
the tender part of the Jeaf, leaving nothing but the imb. The bugs remained about 
three weeks; the damage retarded the growth of the beets for a short time, but they 
recovered entirely from the injury and most of them are quite large now. * * * 
Am satisfied sugar beets would do well in this neighborhood. *) & “Miysexie= 
rience this year shows they are determined to grow in the soil here no matter how 
lone the drought or how many bugs they have to contend with. 

330. For growing beets manure year before planting, to have manure well rotted. 

342. The season being very dry the seed did not come up until June 25. * * * 
The seed being of good quality made a good stand. Had the season been favorable 
the yield could have been at least one-half more. Considering the very dry season 
T think sugar beets withstand the drought better than the Yellow Tankard mangel 
planted along side of them, the beets being deeper rooted. 

351. The season has been the driest that I ever experienced in Wisconsin. It is 
really wonderful that I got as good a crop as I have harvested. 

352. I think a common season ought to double the yield, 

353, The seed lay in the ground six weeks before germinating. With the same 
growing weather as in 1890 should have had twice the amount, for my land was far 
better than last year. 

365. It has been an extremely dry season. Consider them almost a total failure. 


From the tables of analyses we deduct the following statements: 


Mowest amalysissleol seem aseee per cent sugar in the juice-. ‘7.12 
Highest: .co.2¢.tes See ots See See See cee a ee nee os2 6 238 De 
Average: Of Sid. aMalivySes=<= lavas = cla ee are oe eee ee COPS ree oh 
Average estimated yield of beets per acre ......-...--..- pounds... 31, 090 


The average per cent of sugar in the juice for this year came at 12.56. This may 
be considered a fair average, although there is evidently considerable room for 
improvement. The average for Germany during the past season is estimated at 12.55 
per cent. Last year the beets analyzed at this station (93 in all) averaged 12.46 per 
cent of sugar in the juice. Only eleven farmers sent in beets both years; the average 
of the samples furnished by these were, in 1890, 11.85 per cent; in 1891, 14.30 per cent 
of sugar in the juice, or 2.45 per cent increase in 1891. This would tend to show 
that the main reason for the rather inferior quality of beets grown by many farmers 
lies in their unaequaintance with the sugar beet and its culture; excepting the eleyen 
farmers who furnished samples both years, there were only a very few who had had 
any preyious experience in growing sugar beets. Another reason lies in the fact 
that the farmers are apt to send in the largest beets grown, thinking that the larerg 
beets they can grow the better; doubtless the analyses given in the above table are 
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lower in a large number of cases than truly representative samples would have 
shown. 

Fifteen counties furnished beets analyzing on the average above 15 per cent of 
sugar in the juice; beets analyzing on the average above 14 per cent were received 
from the following counties: Door, Green, Jefferson, Lincoln (only one analysis), 
Pepin, Racine, Sauk, Trempealeau, and Washington. These counties do not belong 
toany single section of the State, but are scattered all around, in the western, south- 
ern, and northeastern portion of the State. ‘This would indicate that successful 
sugar-beet culture with us is more a question of skill in growing than a question of 
soil. In any part of the State there is soil well adapted to sugar-beet culture; what 
is wanted is farmers who understand the cultivation of the beets, and enough of 
them within a limited area to furnish a sufficient quantity of beets to supply a beet- 
sugar factory with 200 to 300 tons of beets daily for a campaign of about three 
months. This means the product from not less than 1,500 acres of land in an 
average year. Whenever these conditions are present, beet-sugar factories will be 
established in our midst; capital will doubtless be ready to invest as soon as there 
is any prospect of successful outcome. But it would be simply throwing away a 
fortune to enter upon the undertaking with no certainty of the supply of beets. 
A modern beet-sugar factory will cost at least $150,000; before beginning on the en- 
terprise all conditions must therefore be carefully studied; the question of supply of 
beets 1s perhaps the most important of these. The results of the work done by this 
station during the past three years indicate that Wisconsin can grow beets in suf- 
ficient quantity and of good percentage of sugar; if this is correct, manufacturing 
of beet sugar will be a success with us when enough beets can be obtained to supply 
a beet factory. 

Wyoming.—Fifteen samples were received from this State, of which 9 
came from Albany County. The mean results from this county show 
14.52 per cent of sugar in the beet, with an average weight of 7 ounces. 
The best results, all things considered, from the State are from Crook 
County, although only three samples were sent, showing 13.77 per 
cent of sugar and an average weight of 16 ounces. 

In closing these remarks on the data obtained from the different 
States and Territories, it may be well to call attention to the fact of 
the remarkable extent of the area in the United States in which sugar 
beets of fair richness can be grown. In Bulletin 27, from theoretical 
considerations, a map was given showing practically where in the 
United States beets of exceptional richness could be grown. At the 
time of the publication of this map it was distinctly stated that there 
would be doubtless many localities without the boundaries of the pro- 
posed area in which excellent beets could be produced. The experi- 
ments, which have now been carried on for two years, show that the 
limits of beet-culture for sugar-making purposes are even wider than 
those intimated before. 

Beets of fair quality have been grown as far south as Texas, and it is 
now believed that on most of the high plateaus of the central western 
portion of the United States beet-culture can be practiced with profit, 
especially where irrigation is possible. Oa account of the value of 
lands which are reclaimed by irrigation it is highly necessary that 
some crop should be grown which will pay for the intensive culture, and 
nothing better than the sugar beet can be recommended for this pur- 
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pose. It has been thoroughly demonstrated by the experiments carried 
on by this Department, that sugar-beet culture is possible in this coun- 
try, and it only remains for the farmers of the country to indicate a 
willingness to grow the beets to secure the rapid development of our 
beet-sugar industry. The education of the farmers in this direction 
will doubtless be slow, but there is no reason to doubt its success. 
There is abundant capital in the eountry waiting to embark in the 
manufacturing part of the industry whenever it can be assured of a 
sufficient quantity of raw material for its operations. 


BEET-SUGAR EXPERIMENT STATION AT SCHUYLER, NEBR. 


Impressed with the necessity of securing in this country experimental 
tests of the most scientific methods of cultivating sugar beets and pro- 
ducing seed therefrom, I was directed by the Secretary of Agriculture 
in autumn of 1890 to visit Nebraska and other States with the inten- 
tion of selecting a site for the establishment of such an experimental 
station. 

The reasons which led to the selection of Nebraska as the State in 
which this station should be established were the fact that already a 
beet-sugar factory had been erected in that State and others were in 
process of erection, and that in its soil and climate it seemed to pre- 
sent a favorable locality in which to try the experiments, which, when 
finished, might prove of the greatest advantage to all parts of the 
country. The location of the station on the Pacific Coast would have 
placed it too far away to secure the personal control on the part of the 
Department which seemed to be necessary to success, while, had it been 
established farther east and north, it would not have so well represented 
all the points of soil and climate of the northern central portion of the 
country, in which the farmers seem to be most interested in beet-culture. 
Many localities were found in the State of Nebraska, and, as a result of 
personal inspection, two sites were favorably recommended for the loca- 
tion of the experiment station. The first of these was near Norfolk, m 
the northeastern part of the State. At this place a beet-sugar factory 
was in course of construction, and the people not only of the town but 
of the whole country were thoroughly aroused to the importance of a 
careful study of the beet-sugar industry. A favorable location was also 
offered for the establishment of the station at a distance of about a mile 
and a quarter from the location of the beet-sugar factory. The second 
place recommended was near the town of Schuyler, where two or three 
different plots of ground were offered, each of which seemed to possess 
some advantages. The Secretary finally selected Schuyler as the site, 
leaving the particular location in the vicinity to be determined after- 
ward. The work therefore which is carried on at Schuyler must not 
be taken to represent the interests of Nebraska alone. Those interests 
are amply provided for by the excellent investigations of the State 
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station at Lincoln. Our work is to be taken for the advancement of 
the beet-sugar industry in general, and it has been carried on in a 
locality as nearly central as possible. 

The plat of land which was finally selected was, in general, the best 
adapted tothe purpose. No piece of land could lie more favorably for an 
experimental station. It has a gentle slope toward the south, and yet 
is practically level, but with a sufficient difference in altitude between 
its southern and northern portions to give excellent natural drainage, 
and yet not sufficient to produce washing during heavy rains. The soil 
is a deep sandy loam, and the only objection to it was that it was prac- 
tically a virgin soil. Part of it had never been plowed, but the whole 
of it had been closely pastured for several years, so it was not exactly 
of the nature of the virgin prairie. The only fear entertained in select- 
this piece of land was that the beets would grow to a remarkable size 
and be deficient in sugar content. This, however, as will be found in 
consulting the experimental data, was prevented by close planting, which 
kept the beets down to below normal size and secured in them a normal 
development of saccharine matter. 

Being unable to give my personal supervision to the work of the sta- 
tion, it was placed in charge of Mr. Walter Maxwell, who brought to 
his work a large experience in farming and a thorough comprehension 
of the nature of the problems to be investigated. The scope and extent 
of the work was thoroughly explained to Mr. Maxwell before his de- 
parture to take charge of the station, and the thoroughness with which 
he carried out the instructions in the conduct of the work will be more 
clearly perceived by a perusal of his report, which follows. 

During the planting season I spent some time at the station, and also 
during the analytical season. 

Seed of the best European varieties was especially imported for the 
purpose of starting the crop for the first year, and in all cases an ex- 
cellent stand was secured, although the conditions for germination were 
somewhat unfavorable. At the time of planting, the earth was remark- 
ably dry, and continued so until near the end of May, after which time 
a period of exceptional humidity prevailed, accompanied by repeated 
and heavy rainfalls. 

In spite of these unfavorable climatic influences, however, a good 
stand was secured in all the plats from planting 15 to 20 pounds of 
seed per acre. The general scope of the work may be outlined as fol- 
lows: 

In the first place, it was proposed to thoroughly prepare the soil in the 
best approved manner. Fortunately, on account of the land having 
been closely pastured, the sod was plowed without difficulty. The plow 
was followed by a subsoiler and the soil thus loosened to a depth of 
from 15 to 17 inches. No difficulty whatever was experienced in secur- 
ing a perfect tilth of the surface and an excellent seed bed. Not will- 
ing, however, to trust the first year’s experiments to a soil so wholly 
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virgin inits nature, anadditional plat of land was rented which had been 
several years in cultivation, and this was prepared in the same manner 
for the reception of the seed. A beet of uniform size and proper shape, 
with a single tap root, can not be secured until the ground is loosened to 
a sufficient depth to allow the normal growth of the plant. If the tap 
root strikes a hard piece of earth at a depth of from 7 to 9 inches, it is 
naturally deflected in its course, or extra roots are formed and the beet 
becomes misshapen and tends to grow above the surface of the soil. 
There is, therefore, in beet culture an absolute necessity of securing a 
soil loosened to a suflicient depth to allow the tap root to penetrate 
easily from 15 to 17 inches. 

Attention should also be called to the methods of planting and the 
times of planting. It was decided to illustrate the effect produced by 
planting at different periods, beginning as early in the season as prac- 
ticable and continuing until late in the spring. By reason of the pecu- 
liar climatic conditions, however, which have been mentioned, namely, 
the very dry April and May, the full effect of this experiment could not 
be determined, as the beets practically all started to grow at the same 
time, near the end of May. It will be necessary, therefore, to repeat 
such experiments as these in regard to time of planting for several 
years in order to determine fully the effect of early and late planting on 
the crop as a general rule. It will be found, no doubt, that there are 
many soils where early planting will prove more advantageous, while, 
on the contrary, many others will be found where the late planting will 
be the most successful. In the absence, therefore, of any experimental 
data of a reliable nature on this matter it will be best for sugar-beet 
planters who are raising beets for commercial purposes to practice 

early, medium, and late planting in order that they may have at least a 
portion of their crop suited to the season, whatever it may prove to be. 

In such a climate as Schuyler there is, of course, a liability to late 
frosts as well as early freezes, so that all these matters should be taken 
into consideration in regard to the time of planting. 

In regard to the manner of planting, I think it sufficiently demon- 
strated that nothing is superior to the method of drilling which we 
practiced. We found that it was an easy matter to determine the num- 
ber of pounds of seed dropped per acre by tying a bag under the nose 
of the drill and running it back and forth over a hard road through a 
distance which would correspond to one-eighth or one-quarter of an 
acre. The bag which had secured the seed which was deposited by the 
drill was then removed and the amount of seed weighed. By this 
method we had no difficulty whatever in adjusting the drill to plant 
any quantity of seed required. If the experience of one season should 
prove of any value, then the amount of seed which we used during the 
past season, namely, about 17 pounds per acre, was entirely sufficient. 

In regard to the depth of planting also great care should be exer- 
cised. We endeavored to have the seed deposited about 1 inch under 
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the surface of the earth. The beet plant, on germinating, is extremely 
delicate and will not force itself through a deep layer of earth; espe- 
cially is this true if, subsequent to the planting and before the appear- 
ance of the plant above the ground, a heavy rain should fall, packing 
the earth down firmly on the seed. If one could be assured of the oe- 
currence of very dry weather for a considerable period after planting, 
then depositing the seed at a greater depth would be advisable, but it 
would be extremely dangerous practice to follow in a country where 
rains are likely to occur at any time. In localities where irrigation is 
practiced the amount of seed employed could be easily controlled, and 
in this case the seed could be deposited to a greater or less depth, ac- 
cording to whether the soil might be more or less moist. 

The object of the work in cultivation was to show in a practical way 
how to secure a good stand of good, healthy beet plants at as nearly as 
possible even distances in the rows and to illustrate the method of cul- 
ture. With the sugar beet the method of culture is essentially a super- 
ficial one; no deep plowing and stirring of the ground is required. On 
the contrary, the principles of beet culture look to a sufficient stirring 
of the ground to break up the capillary connection between the surface 
portions and the parts below to secure the proper tilth and pulveriza- 
tion of the surface and to prevent the growth of weeds and grass. These 
are the points which are to be secured, and any method of cultivation 
which accomplishes these ends will be sufficient for beet culture. 

When the rows of beets are planted only from 12 to 15 inches apart, 
as in the case of some of our experiments, hand-hoe culture is the only 
practicable method. The rows are too near to permit the use of horse- 
power. When the rows are 18 inches apart, and greater distances, cul- 
ture by means of horse hoes and cultivators is, of course, more econom- 
ical than hand-hoe culture. Any good garden horse hoe which will stir 
the surface of the soil and at the same time protect the young plants 
from being covered up will be found useful in beet culture. In this re- 
spect it is but fair to call attention to the fact that culture of beets 
by steam or electric plowing may perhaps in the future be found to be 
the most economical. By the use of steam plows greater care can be 
exercised and greater or less speed can be imparted to the plow and abso- 
lute immunity from tramping the beets secured. This, however, is a 
matter for the future; meanwhile we may avail ourselves of the means 
of cultivation which can be procured. Quite a number of hand eultiva- 
tors and horse cultivators and hoes were purchased from different imple- 
ment dealers, and all of them, so far as we have been able to try them 
thoroughly, proved to be of a satisfactory nature. 

Connected with the culture work, careful meteorological observations 
were conducted, in order that the climatic influences could be as thor- 
oughly studied as possible. ‘his leads to the observation that inter- 
continental areas, subjected as they are to great vicissitudes of climate, 
will perhaps not prove as favorable to beet-culture as the marine lit- 
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toral portions of the country. The influence of the sea water in modi- 
fying the climate of adjacent agricultural regions is too well known to 
need elucidation, and the extraordinarily favorable results reported 
from the Pacific coast with the beets grown by farmers in general are 
illustrations of this fact. So, also, the vicissitudes of climate are well 
known without consulting the meteorological data kept by the station 
at Schuyler during the past season. Prolonged periods of drought in 
such climates are followed by heavy and repeated rains; cold and hot 


days follow each other in rapid succession, not only in the spring and- 


autumn, but even in the middle of the summer. It is thus rendered 
important to be able to be in a measure independent of climatic condi- 
tions. and therefore the proper preparation of the soil for the seed bed 
and the careful cultivation of the plants are more important factors in 
growing beets in intercontinental areas than in localities where the 
climatic conditions are more equable. 3 

A striking illustration of such changes may be cited by referring to 
the fact that we had searcely secured the beets selected as mothers in 
the silos at Schuyler, early in November, before the temperature fell 
below 0° F. By reason of these extremes of climatic conditions, also, it 
would be proper to call attention to the fact that the silos for preserv- 
ing the mother beets during the winter season must be constructed with 
great care. It will be necessary to wait until the spring in order to 
determine how successful we were in preserving the beets during the 
winter which is just passing. Three different silos were made, varying 
in the principles of construction, in the hope of determining which of 
the methods of preservation would prove more successful. The attend- 
ant left in charge of the silos during the winter was also instructed to 
watch carefully the forecasts of the weather and add extra covering to 
to the silos whenever the temperature was expected to be extremely 
low. In the same way care was directed to be paid to ventilating the 
silos in periods of high temperature, which occur frequently, even during 
the winter, in that locality. 

The success which attended these efforts at scientific culture were 
well attested by the magnificent appearance of the fields of beets dur- 
ing the latter part of the summer and as they approached maturity. 
The plots were seen to be absolutely free of weeds and grass, and in no 
place, in looking over the field, could the ground be seen. The beet 
leaves formed a complete covering and presented in every respect a 
most satisfactory appearance. 

An outline of the principles underlying the analytical period of the ex- 
periments will indicate the general line of work. 

First of all it was proposed to determine the yield in cleaned and 
topped beets per acre-—that is, beets ready to send to the factory—for 
each period of planting and for each variation in the width between 
the rows, and the number of beets per acre. To secure this a carefully 
measured portion of each plot, under the conditions above mentioned, 
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was harvested, prepared as if for the factory and carefully weighed. 
At the same time the saccharine richness of each sample was to be 
determined. For this purpose no selection was made in regard to the 
beets, but each one was taken as it grew in the row until a certain 
number was selected, and each of these beets was analyzed separately. 
In the same plat an additional number of samples was taken in groups 
of ten, and each sample of ten beets was submitted to a separate exami- 
nation. In this way the character not only of the individual beets was 
determined, but also the general character of the whole plat, being taken 
in groups of ten. Over 100 analyses per day were made from the time 
of the beginning of the harvesting, early in September, until the close 
of the analytical work in November. The results of these analyses are 
sufficiently set forth in the tables which accompany the report, and the 
details will not be mentioned here. 

Attention, however, should be called to the fact of the great varia- 
tion which will be noticed in individual beets, amounting to even as 
much as 2 or 3 per cent, in the quantity of sugar which they contain. 
It may be stated, therefore, that the results are given upon the compo- 
sition of the expressed juice, as with so large a number of analyses it 
was impracticable to determine the sugar in the pulp of the beet itself. 
Inasmuch as the beets, however, were all submitted to analysis directly 
after they were harvested, so that no opportunity was given for loss by 
evaporation, it may be assumed that the percentage of sugar in the 
juice multiplied by 95 will give approximately the total quantity of 
sugar present in the beets. 

In addition to the analytical work a careful selection was made of 
the different varieties of beets to be preserved as mothers. For this 
purpose the whole of the remaining plat, after the analytical data were 
obtained, was harvested and the beets selected for mothers which 
showed a normal size of from 500 to 600 grams and a perfect outline. 
All beets varying from normal size were rejected, as likewise were all 
of irregular surface, multiple roots, or deformed beets of any deserip- 
tion. These beets were very carefully harvested and handled, the 
leaves only being cut away without injuring the attachment of the 
leaves to the stems of the beet, and were carefully preserved in silos, 

In order to determine the character of the beets preserved in the silos, 
representative samples of mothers were taken for analysis and their 
weight and content of sugar determined. Another portion of exactly 
similar beets, as nearly as possible, was carefully weighed and sepa- 
rately preserved in the silo. The object of this was to determine in the 
spring the loss in weight which the beets might have experienced 
during the winter, and then, by determining the sugar in the samples 
thus preserved, any changes which the beets might have undergone in 
the silo can be determined. This, then, can be used as a standard in 


judging of the character of the mother beets when analyzed for 
planting. 
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It is the purpose of the Department to continue the experimental 
work with beets, should Congress grant money for that purpose, during 
the coming season on the following general principles: 

The entire number of plats (thirty) in the experimental field will be 
so divided as to bring each plat into beets once in four years. The re- 
maining plats will be planted in ordinary crops, so as to secure a trial 
of the principle of rotation. The beginning of this has already been in- 
augurated and a number of the plats has been planted in fall wheat and 
rye, while an additional number will be planted in maize, oats, spring 
wheat, and other crops during the coming spring. All of the plats have 
been properly fall-plowed and prepared for the spring planting, and 
those plats which are to be planted in beets have been thoroughly sub- 
soiled. At the proper time it is proposed to open the silos and examine 
the mothers which they contain, first, in regard to the way in which 
they have been preserved; second, in regard to the loss of weight 
of the test samples of mothers, and, third, to subject each of the beets 
so preserved to analysis, rejecting all which fall below a given standard 
and planting the remainder for the production of seed of a high grade. 

It is seen from the above outline of the work that it has been or- 
ganized on the best approved principles for the illustration of the most 
scientific methods of producing beets. Not only will the work be valu- 
able for the data which we obtain, but especially so for serving as a 
sample of what such work should be, which may be a guide not only to 
the farmers of the country who propose to enter beet culture, but also 
to those who may undertake the production of sugar-beet seed of high 
grade to supply the planters of the country. It is perfectly well under- 
stood that the farmers themselves will not be able to grow high-grade 
beet seed, on account of the great cost of analytical work which it 
involves, and if we produce our own seed in this country it will have 
to be done in the way indicated in the outline above given. 


REPORT OF ASSISTANT IN CHARGE. 


The further details of the experimental work are found in the report 
of the assistant in charge, Mr. Walter Maxwell, which follows: 


DIVISION OF CHEMISTRY, 
U. S. DEPARTMENT OF AGRICULTURE, 
Washington, D. C., February 26, 1892. 
Sir: I beg to submit to you a detailed report of the work accomplished by the 
sugar-beet experiment station of the Department of Agriculture at Schuyler, Nebr., 
in the year 1891. 
Very respectfully, 
WALTER MAXWELL, 


Assistant in charge. 
Prof. H. W. WILEY, 


Director. 
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INTRODUCTORY, 


The Department sugar beet experiment station, Schuyler, Colfax County, Nebr., is 
located near the junction of the narrow Shell Creek Valley with the broad plain 
through which the Platte River runs. The station is located 6 miles in a direct line 
north of the Platte River, and under the south slope of the terminating line of hills 
which separates the Shell Creek and Platte valleys. The situation is thus protected 
against the action of the north, northwest, and northeast winds, and has an ample 
exposure to the south, west, and east. 

The station farm consists of thirty l-acre plats and 1 acre of roads and borders. 

Two tracts of land were offered for the use of the experimental station, including 
the one selected and a tract of equal size having a north exposure. In favor of the 
latter tract was the circumstance that it had been under cultivation for three years, 
while the selected tract at the beginning of this year was practically virgin prairie. 
Although the condition of the soil in the field exposed to the north appeared to be 
in a much more favorable state than the soil of the selected tield for the immedi- 
ate culture of beets, the equal richness and physical properties of the soils of the 
two fields and the climatic advantages of the field with the south exposure caused 
the selection of the latter as the location of the actual experimental station. How- 
ever, as the new and crude state of the soil of the station field gave some doubt con- 
cerning the results of the first year’s work, it was decided to grow beets in both the 
stated fields and provide against a failure in case the station field was too crude for 
immediate beet culture. To guard against confusion, the two fields will be desig- 
nated: Field A, station field with south exposure; Field B, field with north ex- 
posure. 

SOIL. 


The soil of the station farm appears to be uniform with the prairie soil of the Platte 
Valley. It isa dark loam to a depth of 2} feet, resting upon a mixture 14 feet thick 
of clay and sand, and gradually going down to a pure sand at a depth of 5 feet, which 
meets the normal water level at a distance from the surface of 84 feet. Itisa loose, 
easy-working soil, highly sensitive to variations in the temperature of the air, but 
very resistant of the action of the extremes of moisture and drought. 

The chemical analyses of the soils gave the following results. No. 1 indicates the 
surface layer, 6 inches, and No. 2 the second 6 inches of the soils: 


Field A. Field B. 


No. 1. No. 2, No. 1. No. 2. 


VES Ler nN Smet ste hey tical sie (ata - aiare eyela sielwid ora a Sistelatsniciie cic'< siete Rid Sietoimaress 2.01 1.93 1, 84 1.73 
PRECUMU NU NOLS feet iaccla 2 clones Seomese eaeaca mec Maaensceunss 6. 64 6.13 5. 20 5. 01 
LIDS LLIN) OST eR Soe aS ee ee ee eee ees 81.14 82.11 81. 80 82.19 
Mer O R16) (MGs Ola)) -) oh) = acts eae je ees secs ne sceccecss 3.11 2.99 4.16 4.12 
PTC OXI CANLOS)) ac. o- aden eevee ese ee cscs cases 3.19 3. 26 3.98 4.02 
euimimroxten (Wa) ssc: astsavaisecej oo cme kbs skdecedemee ce 0. 72 0. 68 0. 52 0. 44 
LOPE STT ETD. OM Id OM SR eee ee eee 0. 82 0. 80 0. 73 0.75 
SUL ON 240) 6deSe Sess Rhee ae eee eae Trace Trace Trace Trace 
RASEBM MTD) eens eras alae arena ste eiclayelcisisieqeenleaseee cen saewciees 0. 59 0. 61 0. 57 0.58 
Phosphoric acid (P,0O;) .- 0. 04 0. 03 0. 03 0. 04 
Sulphuric acid (So3)---- 0. 004 0. 006 0. 008 0. 003 
Chlorine (Cl) ......... i 0. 020 0. 014 0.019 0. 012 
MAT MONIe AGIG (COs)\. cs csc20- a2 ssc ccc slescecewoces erat alseete se 1. 420 1. 620 1.520 1. 270 
Total ..... CeOe HO cdaCeCesEOoO COOO COA ROOBUEE Sat MeboEEeE 99. 794 | 100. 180 100. 177 100. 165 
RMN ere tat ate SEIN o eS erste ia a alaiaoieis bialc wane wieiei Sm disicle ADeC LHe ee 0. 28 | 0. 25 0, 28 0, 25 


CULTURAL SEASON, 


The work of preparatory cultivation began April 9, in Field B. 
The late date at which it was decided to establish the station where it is now 
located prevented the adoption of the most advisable plan of cultivation, and the 
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work which should have been done in the fall was not entered upon until late in 
the spring. 2 

April 9, 4 acres in Field B, which in the past year had been planted with corn, 
were plowed lightly and harrowed, and the corustalks and roets, the latter being 
turned out by the plow, were gathered up and hauled off. Rains prevented any 
further operations until April 22, when plowing and subsoiling began. The 
ground, which had been freed from all cornstalks and roots, and which laid quite 
level, was plowed to a depth of 94 inches with an ordinary plow and the subsoiler 
followed to a further depth of 6 inches, so that the soil was broken up to a depth 
of 15 inches. The width of furrow taken by the plow was not more than 10 inches, 
in order to be sure that the lower soil was perfectly stirred by the subsoiler, the 
share of which was 9 inches broad. The land plowed each day was harrowed 
and dragged in the evening, to prevent it drying in a lumpy state and to lessen the 
loss of moisture. 

April 26, the temperature of the soil in Field B was still too low for planting the 
seed, and it was left a few days, and 4 acres selected in Field A were plowed and 
subsoiled and treated further in the same way as had been done in Field B. 

April 29, the seed bed of Field B, which had been quickly prepared by harrowing 
and dragging twice. and finally rolling after a third harrowing, had a temperature 
of 51° F, and the seed was put in. 

Although the ground had plowed well, and each day’s way was got down mod- 
erately fine with the harrow and drag, the condition of the seed bed was not satis- 
factory. There were no large clods, but instead of a thoroughly pulverized soil, such 
as can only, be produced by the action of frost, the surface was made up of small 
clots or particles, rather than a mass of fine, moist mold. 

The seeds were planted with a horse drill, taking one row. In the first place the 
ground was marked off in rows with a common wooden marker, making five lines at 
atime. The seed drill followed in each of the lines or rows left by the marker. The 
drill was set to deposit the seed 14 inches deep. The seed was planted at the extreme 
depth on account of the extremely drying weather which had set in, with a prospect 
of lasting for some time. After drilling the seed in rows at a distance of 17 inches 
apart the ground was again firmly rolled, in order to induce the rising of the moisture 
of the soil to the seed bed. The surface of the soil had become decidedly dry, and 
there was not moisture cnough in the seed bed to produce immediate germination. 

Six varieties of seed were planted, including— 

(1) Dippe Bros, Kleinwanzlebener. 

(2) Vilmorin White Improved. 

(3) Desprez & fils and Bulteau Desprez. 

(4) Lemaire pére et soeur. 

(5) Ferd. Knauer. 

(6) Kleinwanzlebener (Elite). 

The average amount of seed planted per acre was 17.6 pounds, the drill, with the 
same sized distributing wheel, delivering 18 pounds of the Kleinwanzlebener and 
Elite varieties, 17.2 pounds of the Vilmorin and Desprez, and 17.5 pounds of the Le- 
maire and Knauer varieties. 

On May 5 and 6 the ground in Field A was prepared in the same way as in Field B, 
and on those days the seed was put in. The seed bed in Field A was in exactly the 
same state asin Field B—neither rough nor in that state of moist and pulverized 
mold which is essentially desirable. The seed was planted 14 inches deep, and in 
rows 18 inches apart. The temperature of the seed bed was 49.1° F. on the first day 
of planting—May 5. The amount of seed planted per acre was 16.5 pounds. The six 
varieties already specified were planted in Field A, 

The special purposes of the planting of the large plats of the varieties of beets 
stated were, in the first place, to observe the results obtained from the soils and 
climate of the situation under the application of the best method of beet culture; 
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further, to note the behavior of the specified and well-established European vyari- 
eties in new conditions of soil and climate; and finally, to produce and select beets 
of each of the named varieties for propagation uses. It may be found that the known 
varieties can not sustain the high standard of their characteristics in the new con- 
ditions to which they are being submitted, in which case it is considered that it will 
be possible and necessary to breed from the old varieties, by select crossing, new 
varieties which will be better adapted to the conditions and able to maintain a high 
standard of excellence. 

Tn addition to the work on the large plats already described, a more minute plan 
of experimentation was laid out and confined to plats each 4 square rods in size, upon 
which three series of experiments were conducted : 

(1) Distance experiments, or experiments with the purpose of observing at what 
distance the plants must be placed from each other to obtain the maximum results, 
expressed in weight of beets and sugar per acre. In the No. 1 plat the rows were 
placed only 12 inches from each other. In the other five plats the distances between 
the rows were respectively 14, 16, 18, 20, and 22 inches. 

(2) Fertilizer experiments, or experiments in order to observe if any, and what, 
effects were produced by the application of ranging amounts of superphosphate to 
the beets in the virgin soil of Field A. The fertilizer was applied— 


Peels a eee es oer 1 pound per rod, or 160 pounds per acre. 
121154 [yy] alae ee ese en ay rane ere 1.5 pounds per rod, or 240 pounds per acre. 
IPIISHE Shs Sect esl pears eae eee 2.0 pounds per rod, or 320 pounds per acre. 
TEA it We Ses ee Are et Pe Ie 3.0 pounds per rod, or 480 pounds per acre. 
JPGh) bh See Sa ioe eee eee 4.0 pounds per rod, or 640 pounds per acre. 


(3) Time experiments, or experiments for the purpose of showing the results of 
early and later planting, and to indicate the most advisable time for planting in such 
soil and climate. The planting of the plats was done as follows: 


IPD Ie Rae ORE SSCS SS BeOS ss See a See eS ele ane earee planted May 12. 
1 ULE Pf A aR oy a planted May 19. 
TPUGN tO oe, SER te ee oh mE ce a es planted May 26. 
IPS esa éoccotenas se ecot se aa ee Sa EEO One ero eresic sseoe planted June 2. 


The preparation of the soil and seed bed of the small experimental plats was con- 
ducted in the same way as in the example of the larger plats. The seed was put in 
with a hand drill, the use of the horse drill beiig impracticable. The planting of 
the No. 1 series was done on May 11; of the No. 2 series on May 12 and 13; and of 
the No. 3 series as already given. 

May 15, light cultivation was commenced in Field B. A part of the seed of most 
of the varieties had germinated and the plantlets were out of the ground sufficiently 
to mark the rows. Although the ground was still practically free from weeds, flat- 
hoeing was commenced, hoes with 8-inch blades being used, and the ground between 
the rows was thoroughly hoed up to 1} inches of the plantlets. Most of the laborers 
were green, and had not seen a beet field before; but a short time was enough 
to show them the difference between taking long strokes and merely scraping the 
top, and short strokes, by which the surface of the soil was thoroughly moved to a 
depth of 1} to 2 inches. Also the need of keeping so far from the rows as not to 
disturb the plantlets. 

A very notable difference was obseryable in the six varieties in respect of the ap- 
parent vitality of the seed, as indicated by the per cent of seed which actually germi- 
nated, The ‘“Vilmorin” variety not only came up one to two days before the other 
varieties, but almost the whole of the seed of that variety came up together. Next 
tothe ‘ Vilmorin” the “ Elite” indicated the greatest vitality and soundness. Other 
of the varieties not only required more time to make a first appearance, but the seed 
kept coming up for five weeks even after a heavy rain, which indicated that seed 


of various ages had been put together in the samples. The actual comparative 
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vitality of the seed of the respective varieties is given in the following table, and 
shows the number of seeds ont of one hundred which grew— 


Per cent. 
(1) delutey atten) Gaya sosscct conde. heaters oo see ee 92 
(2); *Koratier, ‘after S'davis) 25s cs.5. j-\S-\c,o> sone oe eee ee eee eee 85 
(3); Lemaire after: S:diayiges 2-5-2: i. ce cis aa ioe See eee ee ee 87 
(4)) Desprez, after9 daysy.- 22 ces sas so eel Jae ewe ee eee es ee 88 
(S)eVilmorin, atter9idays)<iocsers 12 ase ale a eee ee 95 
(6) Kileinwanzlebener after 9 danse 2 3-2 oe- 5 oe ee eee eee 90 


By May 25 the plats in Field B, also in Field A, had been thoroughly flat-hoed, and 
some part of the former field a second time. 

May 26, ‘‘thinning out” commenced in Field B. The Vilmorin variety, as already 
stated, had come up almost perfectly and nearly all the plantlets were large enongh 
for “thinning.” Not more than one-half of the seed of the other varieties had germi- 
nated, and, as a consequence, the ‘thinning out” had to be done twice, which not 
only increased the expense of that operation, but the plantlets were destined to be 
and remain of two sizes, the early plants from the first germination, and the later 
which germinated after the rains, and the evil of two sizes was to be seen through- 
out the season in the circumstance that the early plants made too large beets and 
the late plants too small. 

From April 22 to June little rain fell, and not only was there no rainfall, but every 
day was warm, and the heat was accompanied by south winds, the velocity of which 
ranged from 15 to 20 miles per hour. The continuous drouth had a bad effect upon 
the early stage of the crop, which was planted in a soil quite unable, in consequence 
of the spring cultivation, to resist such a continuous spell of dry weather. At that 
period the future of the crop appeared threatened. On June 2 2 inches of rain fell, 
and the aspect immediately began to change. 

The temperature of the soil during the germination season, and for the time in- 
eluded between May 1 up to the end of June, appears in the following table: 


Field A. Field B. 
whi anes 6-inch | 12-inch 4} «.. 6-inch | 12-inch 
Date. Seed bed. deep. deep. || Seed bed. deep. deep. 
May. 
Mean of— 
Wirstwreek= 52 ss 2gee ceecee sees 49.5 50.0 50.0 49.5 52.0 5215 
Second! week:...: + -cncescacweoesnss 59.0 57.0 55. 0 57.0 55.5 bone 
Mhirdiweek.ca-ccisyesooeeeee «eel a 69.0 64. 0 56.0 68. 0 62.0 55.0 
Hournth week--s- ccs neecien see 64.0 63.5 64.0 61.0 61.0 61.5 
June. | 
InstiweekKs- 22. oct ceeee tect eee 58.0 59. 0 61.0 |) 55.0 57.0 58.5 
Second week os ss scecw antec 66.0 62.0 61.0 64. 0 62.0 60.0 
Mhird week. 2=- 525. 92.t=.50sseiase Not taken 74. 0 69.5 || Nottaken 72.0 68.0 
Hourihweek:.<2cscceceseoos eer PO hsmes 76.0 WaaOl| 225 Oleasee, ae 72.5 


Before leaving the planting and germination period of the cultural season it will 
be specially in place to include certain particular observations upon the nature of 
the climate and the comparative adaptability of the soil to given climatic conditions, 
It has already been said that from April 22 until June 2 no rain fell. In such re- 
spect this has been an abnormal year. The normal rainfall for the month of May 
would be enough for cultural purposes were other physical conditions favorable. In 
pot of fact, the rainfall for the month of May in the State of Nebraska is equal to 
or exceeds the rainfall for the same month in the beet-growing districts of Europe. 
And again, the temperature of the State of Nebraska does not vary materially in the 
mean from the temperature of the European countries, although the distribution of 
the temperature of Nebraska is subject to very much greater fluctuations. There is, 


Utter or tits feller = sweeter 
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however, a factor in the climatics of that part of the Western and Northwestern and 
Southwestern States which appears to be much more potent than the considera- 
tions of temperature and rainfall, and that is the winds of those regions. That 
factor reduces any comparative statements of the temperature and rainfall of the 
State of Nebraska and the beet regions of Europe to a small value. A comparison 
of the Western States with the States on the Atlantic border in respect of the 
rainfall and temperature is upset by the same prevailing factor. The mean tem- 
perature for the month of May in Nebraska and the beet districts of Germany does 
not vary more than 1 to 2 degrees, being about 59° F in Nebraska and 58° in the 
European country. The actual effect, however, of the temperature of Nebraska, 
borne as it is upon the south wind at a high daily velocity (it is notable also that the 
wind rises with the sun, attains its maximum velocity in the midday, and moderates 
or goes quite down with the setting of the sun), is much greater than in localities 
where the air is generally in a more stagnant condition. 

Again, the action of those winds upon the evaporation of moisture from the soil 
is very great. The seed bed, which at sunrise is soft and moist, after noon is dried 
out 1 to 2 inches, and the soil is actually hard and remains so until after sundown. 
The evaporation process occurs to such an intense degree that the rainfall of a moist 
and still atmosphere, of one-half to 1 inch per week in that season, would have a 
much smaller effect in the intense conditions of which we have spoken. 

And yet, notwithstanding the conditions of which we have spoken, and which at 
first sight appeared unfavorable, the growth and vigorous appearance of the beet 


‘plants of the first germination were unmistakable. The plants not only looked 


vigorous, but they grewrapidly. That circumstance directed attention to the nature 
of the soil, for it appeared very evident that an adapability in a high degree existed 
of the soil to the characteristics of the climate. 

Following the observation stated, experiments were conducted with the purpose 
of ascertaining the power of the station soil to absorb moisture, both by capilliarity 
and from the air; and, further, the capability of the soil to retain the moisture 
already absorbed. In order that the results of such experiments should be apparent 
they had to be made comparative, and samples of soil were obtained from the ex- 
perimental stations of La Fayette,Ind., and College, Md., which samples were sent 
to us through the courtesy of Prof. Huston of the former and Maj. Alvord of 
the latter station. About 30 pounds of soil were contained in each sample sent to ns, 
which represented the surface soils of the respective stations to a depth of 9 inches. 
A corresponding sample was taken of our own station soil. The samples were each 
pulverized, but not sifted, and laid very thinly upon boards exposed to the sun for 
several days until they were thoroughly sun dried. When quite dry, smaller 
samples were taken from each of the original ones and put into zink forms made for 
the purpose. The “forms” or vessels were 9 inches deep by 2 inches square. The 
bottoms were finely perforated, and before putting the soil into them square pieces 
of linen were damped and laid at the bottom inside in order to prevent any particles 
dropping through the perforations made for the capillary passage of water. When 
completed and filled with soil, care being taken that the latter should not be too 
loose or too compressed in the vessels, the latter were placed in a tub containing 
water one-half inch deep for twenty-four hours, or until each sample had taken up 
its maximum quantity of water. Thesun-dried soils, with the vessels, were weighed 
before being put into the tub and immediately after being taken out, any drops at- 
taching to the vessels being wiped off. The quantity of water taken up, or the 
absorptive power (by capillarity) of each soil, was thus determined. 

Having thus come at the absorptive power of each soil, the next step was to deter- 
mine the relative power of the soils to retain the water they had taken up under the 
same conditions. 

A double series of vessels and samples of each soil were used, one part of which 
were placed under a normal exposure, i. e., the vessels were put out in the field and 


124 | a 


exposed to every change of weather, day and night, whilst the second part were kept _ 


ts 


in the barn, and thus kept from the sun and any rainfall. The data observed in the 
experiments are expressed in the following tables: 


I.—TABLE SHOWING THE RELATIVE ABSORPTIVE POWERS OF THE SOILS. 


5 i Own 
Dry Weight | Weight : 
Sample of soil. “weight after im-| of water | “¢? ht 


. . A C 
of soil. | mersion. | absorbed. one, 


Grams. | Grams. | Grains. | Per cent. 


sWlemayihnnG G Ua 56 ecgne see sarton Foe r soso ase Meo Gceca2vosasce oo ac 1, 344 1, 702 458 26.6 
SUD es deanpretods Acne Roem sane Ssh ins tino soe Se 1,414 SIE TE 363 20. 6 

indiana a) UE Seas Seo ae eae cee? ares ier eee ee 1, 409 1, 795 386 27.3 
Tey eck DERI, SER ae ee SR ee ne eee 1, 426 1, 818 392 27.4 

Station, ~~ “V=---- ROH ACO SaGr Ba coco ba Aon Araocane rs EES 1, 304 Daren 43] 33 
ATS Rg Sa REC anna Ae ty pra NGar es Riats ers 1, 330 1, 868 438 * 32.9 


II].—TABLES SHOWING THE RELATIVE RETENTIVE POWERS ‘OF THE SOILS. 


(a) Series of samples placed in the barn. 


Per cent of water, of own weight of the samples, in the soils on— 
Samples of soils. 


July 13. | July 20. | July 27. | Aug.3. | Aug.10. | Aug.17. | Aug. 24. | Aug. 31. 


| 
Per cent.| Per cent.| Per cent.| Per cent.| Per cent.| Per cent. | Per cent.| Per cent. 


Maryland, No. I --- 26. 6 25. 4 LST, 16.1 13.4 11.3 9.8 8.1 
Indiana, No. IIL --- Dio 23.4 20 18.5 15.6 W327, 122 10.6 


Station, No. V --..- 33 | 26. 6 22.5 20, 4 16. 8 14, 2 12. 2 12.5 


(b) Series of samples placed in normal exposure. 


Per cent of water, of own weight of the samples, in the soils on— 


Samples of soil. ; 
July 13. | July 20. | July 27. | Aug.3. | Aug.10.| Aug.17.| Aug. 24. | Aug. 31. 


Per cent.| Per cent.| Per cent. | Per cent.| Per cent.| Per cent.| Per cent.| Per cent. 


Maryland, No.T ... 25.6 10.5 14.4 9.0 [5 7.9 8.9 7.8 
Indiana, No. IV..-- 27.4 14.3 18. 2 12,5 9) 9.6 Ie) 10.4 
Stahion, Vor 25... 32.9 16.3 20 14,9 10.3 10.8 Zep) 20 


If the results of the station samples are taken as expressing 100, the relative capil- 
lary and retentive powers are as follows, based upon the data observed on August 
31: 


Capillary or| Retentive gernean e 
nen bsorptive | power (in 
Soils. 4 I ] (normal ex- 
power. | the shade). posure). 
Station soil -....- No so de Sardine ta He eee 2 ae Ao eres eee ects Seeieeya 100. 0 100.0 100.0 
TSU SD sis =o << a cis us Doe eee eee ee a re ee eer ncets 82.7 84. 2 sO2R0) 
1 Gh EC ee eae Ae eee Pine ete nie al le SB ee et 78.7 64. 8 39. 0 


Table I shows the great resorbtive power of the station soil, which means its great 
capillarity, as the moisture was taken up by capillary action. 

Table II, series (a), indicates certain very important facts in the station soil, viz: 
First, that a portion of the very high per cent of water taken up by absorption is 
very rapidly given off, after which the rate of evaporation continues very gradual 
down to 12.2 per cent, when, on reaching that minimum, it commences reabsorbing ~ 
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moisture from the air, whilst the Indiana and Maryland soils continue to lose in 
weight. 

Series (b), of Table II, where the soils were placed in normal exposure, similar re- 
sults are observed. The per cent of moisture in the station soil is constantly higher 
than in the other soils, and toward the end of August, when the Maryland and In- 
diana soils had become practicably insensible, the station soil was still highly sensi- 
tive in taking up and in retaining the moisture which it had received, as is shown 
by the data tabulated on August 31. 

The data set forth in the tables illustrate the striking adaptability of the Nebraska 
soils to the Nebraska climate. They show the peculiar capability of those soils to 
withstand the usually bad effects of an excess of either rain or drought. They further 
indicate that, should the strong winds exercise an influence disturbing to the balance 
of the other climatic conditions, temperature, and rainfall, that influence appears to 
be effectually neutralized by the signal properties of the soil. 

The ‘thinning out,” it was said, commenced May 26. The plants were taken when 
they had four well-developed leaves. It appears very undesirable to disturb the 
young plantlets until they have reached the size stated. The rootlets have too frail 
a hold of the ground, and premature disturbance may more or lessdetach the plant- 
let from its soil connection. 

The laborers employed were chiefly men who had never seen a beet field. Occasion- 
ally an old workman came who as a lad had been in the beet fields of Germany or 
Bohemia. The thinning out of the beets is the most particular operation of the eul- 
tural season, and with such laborers the work not only proceeded very slowly, but it 
was only possible at the beginning under constant practical supervision. Each man 
had to be shown, and repeatedly shown, until he could observe all the small points 
in the work. Small hoes with 3-inch blades were used, but the nervousness of tho 
men, fearing they would not be able to manage the strokes, caused them at first to rely 
too much upon their hands. 

In the hands of expert workmen the hoe not only enables more work to be done, but 
the work is done better. Not merely is the ground removed around and between the 
plants which are left, but the actual separation of the plants thinned out from the 
plants left is done with less damage to the latter when the hoe is used. A skillful 
workman will separate a bunch of plants better with the hoe than with the hand, ex- 
cepting where there are very many small plants together. He will quickly with his 
practiced eye and hand separate the best plant, and by a manipulation of the hoe, 
slightly press the soil about it, and in the same act cut out the surplus plants, and in 
such a way that the standing plant remains even more firmly in its place than before. 
Such skillfulness requires much practice to acquire. Thinning out with the hand is 
apt to do more damage to the standing plants unless one hand is used to hold the 
standing plant, while the surplus plants are pulled out with the other hand; but that 
isanendlessmethod, The ultimate form of the beet, and possibly other conditions, are 
directly affected by the act of thinning out. If the plants which are to stand are 
disturbed by the removal of the surplus plants so that the tap-root is severed from 
the soil at the point of the root, by which act the root-cap may also be injured or 
separated from the root, then instead of developing one tap-root with a system of 
very-minute, fine, and fibrous root growth, several prongs will be put out and the 
form of the beet is wholly distorted. For example: Ten plants were drawn out of 
the soil with great care, and without apparently leaving any portion of the root in 
the ground. Those plants were replanted and grew to average sized beets. Each 
one of the ten beets, however, developed no tap-root, but instead several prongs or 
fingers, varying from two to five in number, and the natural form of each beet was 
distorted. 

The ‘“ thinning out” of Fields B and A, the first time over, was finished June1l. On 
June 2, a strong rain fell, which brought away the seed still lying in the ground very 
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rapidly on account of the high temperature of the soil. The plants grew very quickly 
aiid the “thinning out” of all the plats; including the small experimental plats, was 
completed June 18. 

The growth of the beets after the rain of June 2 and following days was pheiiom- 
enal. This rapid growth, and the heavy and frequent rains, made the further acts 
of cultivation very difficult to do. In Field B the rows were only 17 inches apart, 
and the plants from the second period of germination being so far behind the early 
plants it was not practicable for the use of the horse hoe. The beets were hoed twice 
over after the final ‘‘ thinning out,” including the whole space between the rows and 
around the plants, and any ‘‘double plants” were separated. This work continued 
up to July 6, when the beets were ‘rowed up,” that operation being done with the 
broad-blade hoes, the soil being hoed up on each side of the beets level with the top 
of the neck of the same. In that form, the beets hidden in soil and a trench made 
between the rows, the work was ended. In Field A, where the rows were 18 inches 
apart, horse labor was used in the light cultivation. After the thinning out, the 
horso hoe was tised three tinies over, at such periods when the rains allowed. The 
beets wete hoed twice with hand hoe amongst the plants and finally hoed up, the 
saine as iti Field B. 

The cultivation of the small experiment plats was conducted in a way similar to 
what has been described. On those plats the seed came up thick and evenly. There 
was a full plant. The plants were thinned out exactly 6 inches apart in the rows, 
the distances being tegulated by a 6-inch measure which the man carried for the 
purpose, the whole work on those plats being done by one skilled man. The plants 
were left about 6 inches apai't in the rows on the large plats, but the same degree of 
exactness was not attained as upon the sinall plats. Further hoeing twice over and 
the final hoeing up completed the work on the small plats. 

July 12 the cultural work of the season was done. The beets covered the whole 
ground, and, as far as cultivation could exercise an effect, there was no obstacle in 
the way of their progress. 

The crop was now left to the climatic conditions, as it was advanced beyond reach 
of danger from other sources. And it will be in place here to observe the abnormal 
conditions of weather extending over the cultural season. It has been seen that lit- 
tle rain fell during the whole month of May, and normally the latter half of that 
month receives the usual spring rains, which continue into early June, and which are 
in the highest degree favorable to the cultural season of that period. On June 2 the 
first good rain fell since early in April. When the rains began they fell in torrents. 
In the month of June 12 inches were recorded, or nearly half an inch daily. On the 
24th and 25th 8 inches fell in thirty-two hours. On the latter date the beets were 
not visible, the water standing from 6 to 8 inches deep over the whole tract of Field 
A. No immediate damage occurred to the crop, but the continuous dull weather, 
with a high atmospheric humidity (78.7 for June), frequent rains, and comparatively 
little sun, which conditions continued through July, caused eventually an unfayora- 
ble appearance. On July 25 it was observed that in the lower parts of the plats, 
where the deep green of the leaves had gone over into a sickly brown-yellow, the 
beets had commenced rotting. The deeay commenced at the neck, on account of the 
moisture which was constantly resting on the foliage, for it was seldom dry. The 
decaying continued until the first week of August, when a period of dry weather, 
with hot winds, set in and saved the further damage of the crop. The decayed beets 
were dug up as soon as they were detected, but others which had merely commenced 
rotting recovered and put forth a second growth of foliage. The sugar content of 
those beets, however, remained abnormally low. 

A table of the rainfall and temperature for May, June, July, August, September, 
and October is given, expressed in weekly means: 


May. | June. July. August. Septeitiber: Octobet. 


Dato. - g : a E = a Se 
Rain.) Temp. | Rain.| Temp: | Raitt.) Temp. | Raiti.| Temj. | Raiti.) Temp. | Raitt.) Temp. 


In. i.) in. 6 In. 3 _ | in: ° In. ° In. ° 
First week...| 0.14 50.8 | 2. 65 61.8 | 3.16 GAATh este TRU Seeees 62.4 | 3.25 43.6 
Second week-} 0. 02 62.2 | 1.04 69.8 | 0.20 69.9 | 0.60 73.1 | 0.27 64.5 | 0.52 48.8 
Third week..| 0.77 | 60.8] 0.21] 69.1/1.47| 72.7] 1.54] 68.3 ].....- 74.0 | 0.15 51.5 
Fourth week.| 0.45 62.4 | 7. 64 73.6 | 1.88 69.4 | 0.08 63.3 | 0 57 ES SY ial eee 46.4 
Mean rain ...| 1.38 |........ ies nese 2 eae Bio eens ie ee g2008| fe ses 
Mean temper- ; 

UTE N See eects 5950" ),--..-= G8i4 Fes 2 GOTO) Soe =e Os a8 |eeemiee Garde ees 47.6 
Mocalumtall toribhe given Six MONGS)s 26.2... sclcesepececssste sacs sejectcnccececies inches.. 26.61 
Mornualiaintall) (for horthern. Noebraska)) six months. ..-.- 25-5. -<-2-ss0-s5-c sees eee eee do.... 12.49 
Paria soteheshiortbeciven SixcIMONthSanacccc: sea aanece onecse.cccesscossccesecensscasacs™ 11, 651 
Normal units (for northern Nebraska) six months ..:.-...----2-2::2-2:-2--22-cs--s-se0eeseee22- 11,548 


The total heat units for the given six months ate almost identical with the normal 
quantity found for northern Nebraska. The distribution, however, a’ we have in 
another place shown, Was Very fat from the hormal; May aiid September being sev- 
eral degrees too warm, and July, even in & greater degrte, too cold. 


ANALYTICAL SEASON, 


The work of testing the beets analytically, in order to learn the results of the cul- 
tural season, opened early in September. 

The station laboratory was completec and ready for use September 10. 

The analytical work of the laboratory was conducted by T. C. Trescot, U. S. De- 
partment of Agriculture, assisted by C. B. Edson and others. 

September 12 a general view of the crop was taken, expressed by the mean of sev- 
eral analyses of beets from each field, with the following results: 


Sucrose 


in juice. Purity. 
Per cent. 
(2) 7 UN a ee 12.8 aiteel 
TDi lel 5 Se eee ae 14.3 82.0 


September 14 and 15 each of the six varieties in Field B was examined, and the 
mean of ten analyses of each variety gave as follows: 


Ay oe Sucrose yer ges 
Variety. in juice. Purity. 
| Per cent. 
OMG nasseoms cere ose 14.6 82.0 
KAGE. ote cise sa coe ile yi 80. 2 
em~aiseresssehes: see 1a? 77.0 
Wesprea 22 she. see's 13.8 $1.3 
Wilimoriness aot eo oY RS Tal are 
Kleinwanzlebener .... MAT We cccteeec als 


It is seen from the polariscope readings that the sugar present in the juice was very 
satisfactory. The juices, however, still appeared “ green,” and the general appear- 
ance indicated that, if the sucrose were approaching its maximum, there was room for 
improvement in the condition of the juices. The beets, moreover, had not fully 
taken on the mellow, golden-green color of the leaves indicative of maturity. 

Analyses were made with ten beets selected from No. 1, small plat, on September 
15, the mean of which gave 13.8 per cent sucrose in the juice. 

No further work was done in the laboratory for another week, it appearing desira- 
ble to leave the beets alone, as they were gradually improving. 

September 21 work commenced again in Field B, and upon a large scale. The 
beets of certain varieties appeared to have reached a state of maturity which made 
it possible to arrive at conclusions concerning the actual results of those varieties 


t 
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expressed in weight per acre, the content of sucrose in the juice, and the total yield 
of sugar per acre, which data form the ultimate purpose and end of the work. 

The work of determining the weight of beets per acre was done by selecting a 
given number of 3 square rods, according to the size of the whole plat, and ascertain- 
ing the weight of each square rod from the several parts of the plat and taking the 
mean as representing the 160-part of an acre. The details of selecting the square 
rods and the weighing of the beets were as follows: A wooden square made of light 
wood, was dropped down upon the place selected. That frame inclosed exactly 1 
square rod. Every beet was taken up inside the square and none outside, so that 
each measurement was essentially precise. The beets were thoroughly cleaned ; the 
tops, including the neck, were cut off with any coarse lateral roots, and weighed 
immediately. As already said, the mean of the square rods thus weighed upon each 
plat was taken as the acre unit. 

The method of sampling a plat for determining the per cent of sucrose in the juice 
and the yield of sugar per acre was as follows: The length of the plats in Field B 
was between 30 and 40 rods, consequently the breadth of the plats was very small 
and the number of rows of beets few. Where the number of rows to a plat was less 
than 20 one average row was selected, and where the number exceeded 20 to the 
plat two average rows were selected. The selected rows were taken up in the follow- 
ing order: Either one hundred or two hundred beets, as decided upon, were selected in 
twenties from either five or ten different places in the rows, the places being so far apart 
as to give an actual average of the beets in the rows. Those beets were taken imme- 
diately to the laboratory andanalyzed. Each one of those two hundred beets was anal- 
yzed individually, in order to afford not only an average, but also to observe the scale 
of variation in weight and sugar content of the single beets. In the next place, the 
whole of the beets remaining in the selected rows were taken up and brought direct 
to the laboratory and analyzed in ‘‘tens,” i. ¢e., the juice of ten beets already weighed 
and ground up, was expressed and one polariscope reading made. From the indi- 
vidual beets the weight and sugar content of each one were found; and from the 
beets analyzed in tens the average weight, sugar content, and purity were obtained. 
The number of beets analyzed daily was from one hundred upwards, even to nine 
hundred daily, where the work was done in tens. 

The weight of beets per acre (the samples being prepared for the scales in the 
manner already described) of the several varieties was as follows: 


Field B. 


Pounds per 
square rod 
Variety. Date. | (mean of | Pounds per) *Tons per 
3 square acre. acre. 
rods). 

ISIN. acd oh RC ee Mp Ren a NPR es ae pe Td oe ES a | Sept. 21 257.0 41, 120 20. 56 
IKMANGE seacises clcc\ac ceo ens eae See ese me ce eee ' Sept. 2: 266.0 42, 560 21. 28 
IS@UNG ING) Sooo Sane aa oe hee -ppeceeaeee soOsseceose dane Scsae= ' Sept. 24 293. 2 46,912 23. 49 
IDRRTOREW Ssoba sot ashe taser sete teBtsSeek es sasse se sotd Oct. 6 330, 3 52, 848 26. 42 
SVG UTIAO BUM Beets a evercle are es Db wiepete cone wi ere > tee ee Orolo Oot eas 322. 2 51, 552 25. 80 
Kl simw az EDemer, . 2 S22 ej be acs pe meeiacemn cee ae ' Oct. 8 307.5 49, 200 24. 60 


Field A, 


Pounds per 
square rod 
Varicty. Date. (mean of ces pez Tons Pes 
3 square acre. acre. 
rods). 
lite: ble ase Jesh ae deinen Ges see wiesegs se Soe Oct. 13 226.3 36, 240 18.10 
IRS UGT. a S22 oe ee eRe ate tee crs Oct. 13 220. 8 35, 328 LET 
eM aILe <4c 75 OS eee ee bees eater eso ee Oct. 15 229.7 36, 750 18.4 
WGS PRO s-.\scidos eee ae ee Aeon oe ace Sebi Oct. 15 266. 3 42, 608 21.3 
WAIMOYIN, 2 so 215 ties ot Seer oes care ee ain eb ec tete soon Oct. 19 | - 263.3 42,12 Ale 
Kleinwanzlebener -.-----------------++++----++---++--+) Oct. 19 281.0 44, 960 22.5 


Trt ogifileatel | wrtbier Patrik Miri i is eed toon 
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The varieties “Elite ” and “ Knauer,” in Field B, which were weighed first, and 
which were also the first to be tested on a large scale in the laboratory, appeared to 
have reached their maximum maturity. The Lemaire variety in the same field did 

“not appear so thoroughly ripe, and the other varieties were still further off. Conse- 
quently, after September 24 the beets were left alone until October 6, no weighings 
or analyses being made during that interval. 

The varieties in Field A were quite mature at the time the weighings were made. 

The weighings given represent the maximum yield per acre of each of the varie- 
ties in both fields. The utmost precision was observed in each operation, and the 
results are given as being exact. Moreover the weighings were practically con- 
firmed by the number of tons actually hauled from the fields when the whole of the 
beets were gotten up. 

The analytical work, commencing September 21, began in Field B on the variety 
“lite.” The plat of that variety was comparatively small, so that 100 beets were 
analyzed individually and 800 in ‘“‘ tens,” making 900 beets totally that were taken 
to represent the sugar value of the variety. The analytical data ot the “indi- 
viduals” are given in Table I. No selection of the beets was made, each one be- 
ing taken seriatim in the row. The mean of analysis of 100 beets was 15.6 per cent 
of sugar in the juice. The data obtained from the analysis of the 800 beets in “ tens” 
are given in Table II. 

The results of the analyses of the ‘‘ Elite” variety, September 21, were: Mean 
sucrose in juice, 15.7 per cent; mean purity, 84.6 per cent. The variety analyzed 
next in order was the ‘‘ Knauer.” From that variety 100 ‘‘individuals” and 620 in 
“tens” were analyzed. The mean percentage of sucrose in the juice of the 100 
beets analyzed separately was 15.7. (The full table is omitted to economize space.) 

The analyses of the 620 beets in ‘‘ tens” are given in Table III. 

The results of the ‘‘ Knauer” variety, September 22, were: Mean sucrose in juice, 
15.4 per cent; mean purity, 84.9. 

September 25 the ‘‘Lemaire” variety was examined; 100 beets were taken for 
individual analysis and 600 for analyzing in “ tens.” 

The 100 ‘‘individuals” gave the following results: The mean percentage of sucrose 
in the juice of the 100 separate beets was 15.9. 

The 600 in “tens” gave the results recorded in Table IV. 

The average results of the two sets of analyses the ‘‘ Lemaire” variety on Septem- 
ber 25 and 26 were: Mean sucrose in juice, 13.8 per cent; mean purity, 81.2 per cent. 
The ‘‘ Lemaire” beets were not so mature as those of the “ Elite” and “ Knauer” va- 

_rieties, and as the condition of the remaining varieties appeared still further from 
maturity no further analytical work was done until October 6. The weather of the 
previous ten or fourteen days had been highly favorable, and the less matured varie- 
ties were still improving. 

From the cessation of the analytical work on September 26 up to the recommence- 
ment of the same, heavy rains fell. About 4 inches of rain were registered during 
that interval, an abnormally heavy precipitation for that season. The normal rain- 
fall for October in that part of the State is very little morethan linch. Follow- 
ing the period of hot weather (the twelve days from September 13 to 25, the mean of 
the daily maximum temperature was precisely 90°), and falling upon soil whose tem- 
perature was over 70°, the effects were likely to be unfavorable and perhaps disas- 
trous. 

October 6 work was resumed in Field B, and upon the “‘ Desprez” variety; 200 beets 
were analyzed individually, and the mean result of the analyses was: Sucrose in the 
juice, 13.5 per cent. 

At the time (October 6) stated no beets of the Desprez variety were analyzed in 
“tens.” 


individually, showing a mean percentage of sugar of 13.8, 
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October 10 the Kleinwanzlebener variety was tested. One hundred beets were an- 
alyzed as ‘‘individuals,” and the mean results showed 14.7 per cent of sugar. a 

A notable effect of the heavy rains and previous hot weather is observable in the 
sucrose readings of the last three varieties of beets analyzed. The falling off in the 
sucrose was seen by comparing the readings on the given dates. 


Sucrose, | Sucrose, 


Variety. Sept. 15. | Oct. 10. 

Saray 

Per cent. | Per cent. | 

» Wesprez.a- Sem seem" 13.8 | 13.5 7 
Mailmorineessco= esses se 14.3 13.8 
Kleinwanzlebener -.-. 14.7 14,7 


Analyses of those varieties were not made immediately before the rains, ¢. e., about 
September 26; otherwise, if a comparison were made with the “ Elite” and “ Knauer” 
varieties, and it besupposed that the three former had made a similar increase in sucrose 
that the two latter varieties had done between September 15 and 25, then the actual . 
falling off in sucrose in consequence of the rains would be much greater, which ; 
doubtless was the case. : 

Field B was left alone after the work already described, a sufficient number of ‘ 
beets of each variety being left for further analytical examination at a later period in 
the season, in order to observe whether any of, or all, the varieties recovered the 
loss in sucrose before the season closed. 

October 13 an examination of the varieties upon a large scale commenced in Field 
A. The work was conducted the same as in Field B, and does not require any further 
comment.| 

Variety ‘‘ Elite,” 100 beets were analyzed as ‘‘individuals,” and 200 were tested in 
“tens.” The mean results of the individual analyses showed 14.8 per cent of sugar. 

The 200 beets analyzed in “‘ tens” gave the results recorded in Table V. 

The mean results of the analyses of the ‘‘ Elite” variety, October 13, were: Mean 
sucrose in juice, 14.5 per cent; mean purity, 84.6 per cent. 

October 14 the ‘‘ Knauer” variety was tested. The mean result of the analysis of 
100 individuals gave 14.8 per cent of sucrose in juice. 

The results of the analyses of 200 beets in ‘‘ tens ” are recorded in Table VI. 

The mean results of the two sets of analyses of the ‘‘ Knauer ” variety, October 14, 
were: Mean sucrose in juice, 14.8 per cent; mean purity, 88 per cent. 

October 15 the ‘‘ Lemaire” variety was examined. 

One hundred “individuals” were analyzed separately, showing mean sucrose in 
juice, 14.2 per cent. 

Two hundred beets were analyzed in sets of “tens,” and the results are shown in 
Table VII. 

The mean results of the two sets of analyses of the ‘“‘ Lemaire ” variety, October 
15, were: Mean sucrose in juice, 14.1 per cent; mean purity, 83.5 per cent. 

October 16 the ‘“‘ Desprez” variety was analyzed. 

One hundred beets analyzed ‘individually ” gave the following mean result: 
Sucrose in juice, 14.8 per cent. 

Two hundred beets analyzed in “tens ” gave the results recorded in Table VIII. 

The average results of the two sets of analyses of the Desprez variety October 16 
were: Mean sucrose in juice, 14.4 per cent; mean purity, 84.6 per cent. 

October 17 the Vilmorin variety was examined. One hundred beets analyzed 
separately gave the following mean result: Per cent sucrose in juice, 14.8. 

Two hundred of the same variety analyzed in ‘‘ tens” gave the results recorded in 
Table IX. 

The average results of the two seta of analyses of the Vilmorin variety, Octoher 17, 

were: Mean sucrose in juice, 14.6 per cent; mean purity, 84.9 per cent, 


PPE > 
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October 19 the Kleinwanzlebener variety was examined. One hundred “individu- 
als” were analyzed and gave the following mean results: Per cent sucrose in the juice, 
14.8 per cent. 

Two hundred beets of the same variety, analyzed in ‘‘tens,” gave the results re- 
corded in Table X. 

The average results of the Kleinwanzlebener variety October 19 were: Mean sucrose 
in juice, 14.5 per cent; mean purity, 82.8 per cent. 

The analysis of each variety in both fields upon a very broad scale set forth the 
condition of the beets and the sugar value of the crop at the stated periods. The 
analysis, when put in comparison with the examinations made in September, show 
the action of the climatic conditions—the falling off of the sucrose in consequence of 
the rains, and the comparative capabilities of the varieties to recover their lost 
sucrose value. 

The varieties in each field were gone over again and their condition determined 
after an interval of fourteen days) The examination recommenced in Field B. The 
“‘Blite” and ‘‘ Knauer” varieties were not examined further, as they had attained 
full maturity and their maximum values were ascertained before the rains set in. 
The varieties ‘‘ Lemaire,” ‘‘ Desprez,” ‘‘Vilmorin,” and ‘‘ Kleinwanzlebener ” remained 
in the ground in sufficient number to allow of a further thorough examination of 
their condition. 

The purpose of the repeated analyses of the varieties at the given intervals was, in 
the first place, to observe the approach of each toward maturity and to determine 
the precise period when each variety had attained its maximum value, and, further, 
to note the specific effect of the great heat, followed by the rains, by observing the 
degree of the sucrose depreciation consequent on the ‘‘second growth ” and to what 
extent the beets recovered their loss in sugar. 

October 20 the ‘‘ Lemaire” variety was reéxamined. One hundred “individuals” 
gave the following mean results: Sucrose in juice, 14.1 per cent. Eighty beets, in 
“tens,” gave the results recorded in Table XI. 

The average results of the ‘‘ Lemaire” variety, October 20, were: Mean sucrose in 
Juice, 14.6 per cent; mean purity, 88.5 per cent. 

October 21 the ‘‘ Desprez” variety wasretested. One hundred “ individuals” gave 
the following mean result: Sucrose in juice, 14.1 per cent. (See Table XII.) 

Three hundred and eighty beets in ‘‘tens” gave results recorded in Table XII bis. 

The average results of the “‘ Desprez” variety, October 21, were: Mean sucrose in 
juice, 14.1 per cent; mean purity, 87.7 per cent. 

October 22 the Vilmorin variety was reéxamined. Fifty ‘‘individuals” were 
analyzed and gave the following mean results: Sucrose in juice, 12.8 per cent. 

Six hundred and sixty beets of the same variety, analyzed in ‘‘ tens,” gave the re- 
sults recorded in Table XIII. 

The average results of the Vilmorin variety, October 22, were: mean sucrose in 
juice, 13.4 per cent; mean purity, 85.8 per cent. 

October 23 the Kleinwanzlebener variety was reéxamined. Fifty “individuals” 
analyzed gave the following mean results: sucrose in juice, 14.1 per cent. 

Six hundred and twenty beets, analyzed in “‘tens,” gave results recorded in Table 
XIV. 

The average results of the Klein-Wanzleben variety, October 23, were 
sucrose in juice, 14.1 per cent; mean purity, 83.8 per cent. 

On completing the reéxamination of the varieties in Field B, the work of the 
following week was given to a complete investigation of the condition and results 
of the experiments on the small plats. It will be convenient, however, to bring in 
at this period the data obtained from the reéxamination of the varieties in Field A, 


in order that the observations upon the large plats in Fields A and B mav be penne 
tu a conclusion. 


>: mean 
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The reéxamination of the varieties n Field A commenced October 31, and in the 
following order: 

October 31 the ‘‘ Elite” variety was analyzed and gave the following data: 

Two hundred beets were analyzed in ‘‘tens,” and the results are recorded in Table 
2h 

The average results of the analyses of the Elite variety, October 31, were: mean 
sucrose in juice, 14.2 per cent; mean purity, 83.9 per cent. 

November 2 the ‘“‘ Knauer” variety was reéxamined. ‘Two hundred beets, analyzed 
in ‘“‘ tens,” gave the results recorded in Table XVI. 

The average results of the analyses of the ‘“‘ Knauer” variety, November 2, were: 
mean sucrose in juice, 13.2 per cent; mean purity, 82.1 per cent. 

November 2, the ‘‘ Lemaire” variety was reéxamined; two hundred beets were 
analysed in ‘‘tens,” and gave the results recorded in Table XVII. 

The mean results of the analyses of the ‘‘ Lemaire” variety, November 2, were: mean 
sucrose in juice, 12.6 per cent; mean purity, 80.0 per cent. 

November 2, the ‘‘Desprez” variety was reéxamined. Two hundred beets were 
analysed in ‘‘tens,” and gave the results recorded in Table XVIII. 

The average results of the analyses of the ‘‘ Desprez” variety, November 2, were: 
mean sucrose in juice, 12.6 per cent; mean purity, 80.9 per cent. 

November 2, the Vilmorin variety was reéxamined. ‘Two hundred beets, analysed 
in ‘‘tens,” gave the results recorded in Table XIX. 

The average results of the analyses of the ‘ Vilmorin” variety, November 2, were: 
mean sucrose in juice, 13.1 per cent; mean purity, 83.6 per cent. 

November 2, the ‘“Kleinwanzlebener” variety was reéxamined. Two hundred 
beets were analysed in “tens,” and gave the results recorded in Table XX. 

The mean results of the analyses of the ‘‘Kleinwanzlebener” variety, November 
2, were: mean sucrose in juice, 13.0 per cent; mean purity, 79.7 per cent. 

The per cent of sucrose in the juice and the purity of the several varieties at the 
different periods are shown in the following résumé: 


Field B. 
Variety. Date. Bees Purity. 
Per cent. 

FIbO ro) scnceswceeeese Sept. 15 14.6 82.0 
Sept. 21 15.7 84. 6 

INAMOr Tc seen oeelore Sept. 15 iB 80. 2 
Sept. 22 15.4 84.9 

I (Sys) eee or seer Sept. 15 13.2 77.0 
Sept. 26 13.8 81.2 

Oct. 20 14.6 88.5 

IDES PLAZ\o- ots oe Sept. 15 13.8 81.3 
Oct. 6 USI) Warmest 

Oct. 21 14.1 87.7 

Wallin) OU Die eee eeee Sept. 15 14'S) eon 
Oct. 8 13i-8) Sores oat 

Oct. 22 13.4 85.8 

Kleinwanzlebener ..--| Sept. 15 nC eee ese 
Oct. 10 1 By Sain Sac 


Oct. 23 14.1 83.8 
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Fietd A. 
Variety. , Date. aa aioe. Purity. 
Per cent. 

TOT ee ie, eee ae Sept. 12 12. 6 75.9 
Oct. 13 14.5 84. 6 

Oct. 31 14.2 83.9 

Ke atleye oss cae ese eter= Sept. 12 1a hss) toad 
Oct. 14 14.8 88. 0 

Nov. 2 13.2 82.1 

Mgeriainojsece seen ee Sept. 12 11.5 77.2 
Oct. 15 14.1 83.5 

Nov. 2 12.6 80. 0 

DesPLrezis-nsne2- 62 = = Sept. 12 13. 2 76.7 
Oct. 16 14,4 84.6 

Nov. 2 12.6 80.9 

Valmorin’s Sere. sei Sept. 12 13.1 76.3 
Oct. 17 14.6 84.9 

Nov. 2 13.1 83. 6 

Kleinwanzlebener -.--.| Sept. 12 13. 6 UUods 
Oct. 19 14.5 82.8 

Nov. 2 13.0 1957 


The observations attaching to the varieties in Field B show that the ‘ Lemaire” 
and ‘ Desprez” varieties made improvement in October after the bad effects of the 
rains had abated. The “ Vilmorin” and “ Kleinwanzlebener” varieties, which were 
nearer maturity than the two former varieties at the time that the rains fell, never 
recovered their lost ground, but continued to fall off in sucrose. The weather, how- 
ever, Was very unfavorable to a recovery from the effects of the ‘second growth” 
consequent on the rains. Although there was very little rain after the first week in 
October, the weather was ungenial. Thenights were frosty and the days very change- 
able and raw, and not in any degree favorable to a gradual maturity of the beets, if 
considered in comparison with the general tone of the fall weather in the beet dis- 
tricts of Europe. 

In Field A, no analytical data was obtained immediately before nor immediately 
after the rains, but the table indicates clearly the period in October when the varieties 
had reached their maximum value, and that later there was a notable falling off both 
in the sugar content and the purity of the juices, or, in other words, the beets were at 
the best for sugar-making purposes in the first half of October, and that by the end 
of the month they had fallen off in value for the factor not less than 15 per cent con- 
sidering the decreased purity of the juices in connection with the actual loss of sucrose 
in the beets. 

If an analysis of the respective behaviors of the varieties be attempted any very 
conclusive data can hardly be established; nevertheless it is observed in Field B 
that the ‘‘ Elite” and ‘“‘ Knauer” varieties came first to maturity. Again, in respect 
of the property to resist and recover from the unfavorable climatic conditions, the 
“Lemaire” and ‘ Desprez” varieties appeared to excel the “‘ Vilmorin” and “ Klein- 
wanzlebener” varieties; but, as it has already been said, that difference in favor of the 
two former varieties might be wholly owing to their being farther from maturity at 
the time that the rains fell. In Field A, the behavior of the varieties was so very 
uniform that there is not room for safe comment in favor of any one. 

More exact conclusions may be established of the actual values of the varieties by 
comparing the weight per acre with the sugar contained in the beets of each variety. 
In doing that the highest average sucrose reading will be used with the weight per 
acre in order that the maximum value expressed in the yield of sugar per acre may 
be given. The following tables set forth the comparative values of the varieties: 
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Field B. 


Weight | Sucrose | Sugar per 


Warlety, per acre. | in beets. acre. 

; Tons. | Per cent.| Pounds. 
MEMLUG Sas wa siete re ches yar Mee ta See SESE Se ate ere Sees Meer SE OEE Aer erene 20. 56 14.9 6, 126 
SRSTVANTO Eve © seen ool MPS Mae ic ate verdicts Stora a aeieton ear ete eee eee eee 21. 28 14.9 6, 341 
MUG AIT ONS oe elas ow nics wh Se awe ae se ewan seine Sahn eeies ete meee come aan 23. 49 13.8 6,473 
WDOSPEOZi ae ese as conc deeabestes coca ens wemcauec Hosen Raat Emenee meow 13. 4 7, 081 
AWHLF OPUM SE ate re onic bis teocisiah mtmperere ase Sealclnva bet Sete tate etnias Sictdeines = Sia noes | 25. 80 13.6 6, 959 
IRIGINWANZIC ENGL W.5.- 5 veh senrene eo eee ce enone e eeeaene namin clea tee | 24. 60 | 13.9 6, 838 

Field A. 
. Weight | Sucrose | Sugar per 
Variety. per acre. | in beets. acre. 
Tons. | Per cent.) Pounds. 
ME LIRe Ro S a seis sire apchst oval a eee rae een gosta Se SRE cicine mia one ie camee ater 18.1 13.8 5, 001 
LG TED Pies ser a eee SOO ACHES a sab Goes o ee eae USSR ao ete o eae esee ie Yh 14.0 4, 945 
AG Ora ee fy eh ce SS a SE ENC By ea fe ee Bs SEN REIS etal ae ree eee 18. 4 13.4 4, 924 
IDES RGy7 Saetae Mischa aie cae ie ts an ene Skee neh eS rer as ong eM ee 21.3 13.7 5, 837 
Walon anaes o nace seh oe cones oe welncte co ceene re cot eu nemecusemenes Pleat 13.9 5, 855 
ISIGiniwanZlobeners coments eat meee ce tis Sn cca cheeme meme ceeeeee Daa 13.8 6, 204 


In order to come at the volume and value of production of the respective varieties 
this season, and to obtain an indication of the comparative value and adaptability of 
the varieties to the soil and climate in which they have been grown, the mean of 
each variety in field A and field B will be given, expressed in the weight of beets 
per acre, the sugar per acre, and the purity of the juices, from which collective data 
a precise estimate may be formed of the value of each variety, both to the grower 
of the beets and the manufacturer of the sugar. 


Mean of jield A and field B. 7 


Weight | Sugar | Purity of 


Variety. per acre. | per acre.| juices. 
Tons. | Pounds. 
OR eens sine oleae = S Boca Sains Sag abe ccm obo acer ssecocesoposcEogchoe 19. 33 5, 564 84.6 
Kena OL =5 seuss en cecas oye eenesmecscea SSuiSak Sake Seek S eaceieee esteem 19. 49 5, 643 86.4 
Wemaire) —..- 22.2 fataisieipie(sic wa ‘s'aislapsiowmia into nie aterm eis cine aes toast eiats sie ariciae 20. 94 5, 698 $6.0 
IDE isd se ooh ee Sh Goede Sabon oes sthocosooerasbescgac sand aodadbencessees 23. 85 6, 459 86.2 
Walmorin aos so cegs oka tmac tein eaesicinn sictysicinwe sists meisineine sets sieieeieeemine 23. 45 6, 407 85.4 


Klein wanZlebenere s/o see cs cess eeccie cee client oe boa emia ne sence semmiecis 23. 55 6, 521 83.3 


The analysis of the varieties does not require further comment. The almost iden- 
tical values of the ‘‘ Kleinwanzlebener,” ‘‘ Desprez,” and ‘‘ Vilmorin” varieties are very 
notable. The other varieties form a second class in respect of the actual money 
value per acre. 

It may be of interest to add a comparison of the results obtained by the Department 
beet station with those of a station in Europe, where the work is conducted with 
the same care and accuracy. The Chapelle agricultural station, France, affords the 
data for such a comparison published in the official bulletins of this year. The data 
of the Chapelle station represent the mean condition and results of several experi- 
mental plats at the several periods stated, and the statement of the Department 
station gives the mean condition of all the varieties and plats at almost correspond- 
ing periods in the season at Schuyler. 


Weight 


Stations. Date. | of beets Sugar pee 
per acre. x 
Tons. Pounds. 
Chia pellex(Rrance) msec. mes ce amas cieeie stemain sis 6:5 alelol= eisimiem eee sie Seiate Sept. 9 eis 3, 014 
Oct. 7 14. 86 4,182 
Nov. 18 16.30 4,919 
fein Gre (OMI) 56) Jeger ae rc ccc CRED CSUR OD SOecr orem eos aoe boeocmnsigtss soe Sept. 15 21.77 5, 790 


Oct, 15 21.77 6, 060 
Nov. 2 21.77 5, 398 
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The exact weight of each plat on the Schuyler station was not obtained upon all 
the dates given, but certain plats were weighed September 12 and 15 and October 
26, and the weight of beets per acre was found to be constant. The sugar content 
on September 15 indicated that the maximum growth had been attained, although 
there was room for improvement in the state of maturity of the juices. 

A comparison of the data given of the two stations suggests the dissimilar climatic 
conditions attending the maturing season in the respective countries. In France the 
beets mature slowly and late into the fall, Iu Nebraska the season is early, prompt, 
and sooner over. 


SMALL PLATS. 


The results of the experiments conducted upon the small plats will now be exam- 
ined. 

It was explained in the early part of the report that those experiments consisted of 
three series, having the following purposes: 

(1) The determination of the distances that the bects should be planted apart from 
each other in order to obtain the maximum production, expressed in weight of beets 
and sugar per acre. 

(2) The observing of the effects (if any) of varying quantities of phosphate fertil- 
izers upon the yield of beets and sucrose. 

(3) To indicate the time when it may be most advisable to plant the beet seed in 
the conditions which obtain in the district where the station is located. 

It must be previously observed that the analytical work upon an exhaustive scale 
was not commenced upon those small plats until a week after the beets were at their 
best. As a consequence the total value of the results of the plats as indicated by the 
content of sucrose present in the juices will appear low, and it is certain that the 
sucrose in the juices of all the plats, excepting Nos. 14 and 15, was lower by 1 per 
cent at the time of analyzing than it was a week before. The plats Nos. 14 and 15 
were very late in maturing, not having been planted until June. 


FIRST SERIES. 


The weight of beets per acre of each plat will first be given. The beets on each 
plat were planted exactly 6 inches apart inthe rows. The distance between the rows 
was different upon each plat, thus showing a varying scale of the number of beets to 
the acre. 


Distance | Number ig) Weight 


Weight 
: = per 
Plat. poe of beets square per 
. | per acre. ae acre 
Inches. Pounds. Tons. 
eR RMIMIEEe tees nah om da Sains odseinasaccls as dsncceecsececes 12 87, 137 300 24 
Seperate rcs) lana ae Stele alan sistance saiseclonra cae 14 74, 674 252 20. 2 
Fc cui be SARE BUH URE IOC SEO Ei ae Ne ee 16 65, 340 219 IA 
i! co nuc beyad AR SSB ARSE se eee ae re ee ea ee 18 58, 080 198 15.8 
BD cove sen td ch asaie 5 See Se Se Ice: ee i a 20 52, 272 190 15.4 


8 wlnds oC oboe Ege HS Seca ea i 22 47, 520 175.5 14 
| 


The sugar content of the juices of the plats is given in the following tables: 

Plat No. 1.—Sixty beets were analyzed individually and gave the following mean 
results: Per cent sucrose in juice, 13.8. 

Sixty beets analyzed in “tens” gave the results recorded in Table XXI. 

The average results of the analyses No. 1 Plat were: Mean sucrose in juice, 13.7 per 
cent; mean purity, 80.8 per cent. 

Plat No. 2.—Sixty individuals analyzed the following mean result: Sucrose in juice, 
13.1 per cent. 


Sixty beets analyzed in “tens” gave results recorded in Table XXII. 
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The average results of the analyses of No. 2 Plat: Mean sucrose in juice,13.1 per 
cent; mean purity, 82.7 per cent. 

Plat No. 3.—Sixty individuals analysed gave the following mean results: Sucrose 
in juice, 14 per cent. 

Sixty beets analyzed in ‘‘ tens” gave results recorded in Table XXIII. 

The mean results of the analyses of No. 3 Plat were: Mean sucrose in juice, 13.5 per 
cent; mean purity 80.9 per cent. 

Plat No 4.—Sixty individuals analyzed separately gave the following mean result: 
Sucrose in juice, 13 per cent. 

Sixty beets analyzed in “tens” gave the results recorded in Table XXIV. 

The mean results of the analyses of No. 4 Plat were: Mean sucrose in juice,12.9 per 
cent; mean purity, 80 per cent. 

Plat No. 5.—Sixty individuals analyzed separately gave the following mean result: 
Sucrose in juice, 18.5 per cent. 

Sixty beets analyzed in ‘‘ tens” gave the results recorded in Table XXV. 

The average results of the analyses of No.5 Plat were: Mean sucrose in juice, 13.0 
per cent; mean purity, 77.7 per cent. 

Plat No. 6.—Sixty ‘‘individuals” analyzed separately gave the following mean 
result: Sucrose in juice, 12.8 per cent. 

Sixty beets analysed in “tens” gave the results recorded in Table XXVI. 

The average results of the analyses of No. 6 Plat were: Mean sucrose in juice, 12.9 
per cent; mean purity, 80.5 per cent. 

The value per acre of each of the plats, expressed in weight of beets and sugar per 
acre, was as follows: 


| 
Distance | Weight 

Plat. between | of pants Sugar per 

the rows.| per acre. Nias: 

Inches. Tons. Pounds. 

IOs AS DOS OC MAREE Ce aan Aaa aot HA aon cane soon asedacc sca ooo 12 24.0 6, 240 
0) son SRR EARS AAS ee pore MEO eC Grin apmaabocb Oued soos ae urioeS 14 20. 2 5, 009 
RRR e rhs 6 “e) IE Mar Neo iaeee Rk LLL Sea e SOC GR eke See OE 16 17.5 4, 480 
IS SORA si nS ale 2 US I ee ah AE ii ATs Tees eee mS a epee Le 18 15.8 8, 855 
ee Re ee A es ah Ce Red Se ye eer A URLS ee 20 15.4 3, 788 
Gee aot ae on ne eae ees Soc ese echo e cr enceesnos specks Sere tte eee eeeee 22 14.0 3, 416 


It must be said, by way of comment upon the comparatively low weights per acre 
of the beets, that the small plats suffered the most excessive effects of the heavy 
rains of June and July because of the ground lying lower than the large plats near 
by. Moreover, the rows ran from east to west instead of from north to south (the 
form of the plats made the other direction impracticable), and that was specially 
disadvantageous in the wet season. 

It was observed that the individual beets were very little larger on the plats where 
the rows were 22 inches apart than on the plats where the rows were only 12 inches 
distant from each other. The beets in the rows, however, were planted only 6 inches 
apart on all the plats, and that circumstance controlled the comparative uniformity 
of the size of the beets throughout, the distance between the plants in the row being 
a more important factor than the distance between the rows in deciding the size of 
the beet. 

SECOND SERIES. 


The five following plats were devoted to observing the effect of phosphorous ferti- 
lizers upon the production of weight of beets and sugar per acre. 

The fertilizer experimented with was a slag phosphate. The application of the 
fertilizer was at the time of planting the seed. The, results may serve to indicate 
that those soils do not require any aid from artificial fertilizing agents. 
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The results will be given in brief in the following table: 


Plats. 


* Nonfertilized plat. 


THIRD SERIES. 


Fertilizer, bd Sugar per 
per acre. | per acre. acre. 
Pounds. | Tons. Pounds. 

160 26.3 4,192 
240 16.7 4,141 
320 15.6 3, 900 
480 15.4 3, 942 
640 14.5 3, 699 
(*) 15.8 3, 855 


The following four plats were used for the purpose of observing the results obtained 


from beets planted at different periods. 


The plats Nos. 14 and 15 did not suffer so much from the heavy rains; otherwise 


the conditions were equal. 


The results are given in brief in the following table: 


Plat. 


Date of We Sugar 
planting. per acre. | Per acre. 
Tons. Pounds. 
May 12 14.1 3, 750 
May 19 13. 2 3, 616 
May 26 14.9 3, 993 
June 2 12.5 3, 450 


During the analytical season experiments were conducted for the purpose of ascer- 


taining— 


(1) The loss of weight in the beets from evaporation when exposed for varying 


lengths of time. 


(2) The action upon the sucrose contained in the beet when the latter is removed 


from its connection with the soil. 


It has been claimed that when beets are taken up out of the soil and stored a 


further increase of sucrose takes place in the organism, and more lately it has been 
stated that if the beets are disturbed by an implement sufficiently to break the root 
connection with the ground, the beets being left in the soil, an increase of sucrose 
takes place. There does not appear to be anything in the organism of the beet to 
induce such an expectation. 


The evaporation experiments were made in two series: 
(1) With beets fastened up in a bag and kept from the sun and wind. 
(2) With beets under normal exposure to air and sun. 


Table of first series. 


= hegre ame) 2) @) | (4) 
Date. ae Weight Loss. Weicht Loss. Weight Loss. Weight Loss. 
mper- | of beet t beet f beet f be 
Sane of beet. ot beet. of beet. of beet. 
° Grams. | Per cent.| Grams. | Per cent.| Grams. | Per cent.| Grams. | Per cent. 
Oct. 12 53 PY AGB | Pees eee G485 |r ens as o Roa lwoner een B26 5215 Sens gee 
Oct.- 13 63 1, 242 3.2 620 4.4 725 3.8 404 GA 
Oct. 14 52 1,188 7.3 592 8.8 703 6.7 381 10.6 
Oct. 15 52 1,166 9.2 579 10.7 691 8.3 370 13.2 
Oct. 16 76 1, 1386 ig 5 563 fa: 2 676 10.3 358 16 
Oct. 17 65 iealibe 13.4 550 15,2 660 12.4 350 17.9 
Oct. 18 59 1, 085 1555. 538 17 650 13.7 329 22.8 
Oct. 19 67.5 1, 055 17.8 518 20.1 631 16.2 315 26.1 
oe Re ee ee ee ee ee ee ee oe 
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Table of second series. 


Maxi- 


F (1) (2) (3) 4 
Date. phase air) Weight | Loss. | Weight | Loss. | Weight | Loss. wernt Loss. 
PeT- | of beet f beet. f beet be 
ative of beet. of bee of beet. of beet. 
° Grams. | Per cent. | Grams. | Per cent.| Grams. Grams. | Per cent. 
Oct. 12 53 W2a lec tc eca cell Cie: COLL eekee tee BAN Scciewte cere 0) 
Oct. 13 63 661 8.8 
Oct. 14 52 620 14.4 
Oct. 15 52 592 18.3 
Oct: (16 76 570 21.3 
Oct. 17 65 548 24.4 
Oct. 18 59 526 27.4 
Oct. 19 67.5 505 30.3 


If the mean loss of weight be taken of the individual beets each day, as shown by 
the two tables, a ratio of evaporation may be determined, and a standard of correc- 
tion established approximately exact, to be applied in the analysis of beets which 
have been some time out of the ground. 


First series, ratio of evaporation. | Secend series, ratio of evaporation. 


Per cent. Per cent. 
Loss of weight for one day..-...--.--.- 4.2 | Loss of weight for one day........-.-.- 9 

two days. --..---.--. 8.5 two dasa. a.m sees 15.7 
three days ..---..... 10. 4 |; three days --..--...: 19.8 
fOUTAAY8 22. <2 12.8 four Ay see aseee eae 23. 4 
five days-...-.- eee 14.7 fivieidays- = esos 26.5 
BIS ay Sos seem oe 17.3 Sixidave cee ceeem 29.6 
seven days..--.-..-. 20 || seven days.-.--.-.-- 32.5 


In addition to the observations conducted with individual beets, an experiment 
was made with a square rod of beets in the middle of a large plat. ‘The beets were 
got up and the tops removed exactly as though prepared for the factory and then — 
left lying on the ground with a normal exposure to the air and sun. 


Third series. 


Weight of 1 square rod of beets. Ratio of evaporation. 
Pounds. || Loss of weight for— Per cent. 
Onpinal were hueeeenecseee =e ee 267.5 Two dass cs -.5 oe ssa ese eee ees 15.6 
Secondewel thor seme seca sac eames 226 Hour Gays see seas eee see 21.9 
Aina wel ohio meet -s5 ase esac 209 Six (days sot -cs-c-sece lesen ee 28.3 


Fourth weights: -tse.J-22-'so-esncscesee 192 


Upon the third day of exposure rain fell, consequently the evaporation was some- 
what retarded. 

It will be understood that the “loss of weight” for the given periods means the © 
loss in per cent of the weight of the beet and not the per cent of water evaporated 
of the original water contained in the beet. The per cent of water lost would be 
greater than the numbers given. 

As the ‘loss of weight” implies the loss of weight of the beet, the per cent of iam ‘ 
means an equal per cent gain in the reading of the sucrose, and the correction should 
be as follows: . 

A beet which reads 15 per cent of sucrose, but which has lost 20 per cent of itS 
original weight, should be read: Sucrose in juice, 15 per cent less; loss of weight in — 
beet, 20 per cent; actual sucrose in juice, 12 per cent. 

In proceeding to a consideration of the second proposition, viz, ‘‘ the action upon 
the sucrose present in the beet consequent upon breaking the connection of the latter — 
with the soil,” the data obtained in the evaporation experiments are of the first value: — 
It may, in the first place, be indicated that any apparent increase of sucrose in a 
beet which has had its taproot broken, or which has been in any way detached or 
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loosened in its connection with the soil, is due wholly to a loss of weight in the beet 
by evaporation, and a proportional relative increase in the per cent of solids in the 
same. If a beet is disturbed sufficiently to break the taproot and the hundreds of 
small fibrous rootlets, even if it is not lifted out of the soil, the leaves rapidly wilt 
and in time the flesh of the beet becomes soft. The simple explanation is that the 
evaporation of water from the surface of the beet, which proceeds without inter- 
mission during the whole period of growth, continues after the breaking of the con- 
nection of the beet with the soil, but the connection with the soil being broken, the 
beet is no longer able to take up fresh water from the earth to replace the amount 
lost by evaporation. Consequently the beet loses weight, and an apparent increase 
of sucrose takes place, the latter being solely due to the decrease of water in the 
organism and a corresponding increase of solid matters. 

There is another phase to the question under consideration. Does a loss of sucrose, 
through decomposition, take place in the beet after it is taken out of the soil and 
stored either under the surface of the ground in pits or silos or in any other way? 
Actual experiment could be the only means of deriving an answer to the proposition. 

At the time that the beets of each of the varieties were gotten up for analysis 
and for the selection of mother beets for propagation use, a certain portion of the 
_ latter class were placed in small pits in the ground about 9 inches under the surface 

and well protected with moist earth. A part of the beets was placed in the pits with 
the tops on, and the other part the tops were cut off 1 inch from the neck before they 
were stored. The beets were kept in the ground in those pits from October 15-19 to 
November 6, when they were taken out and put in the permanent silos for the winter. 
At the same time a further number of beets was left in the ground till a later date 
and then gotten up and analyzed fresh in order to compare with the beets placed in 
the pits. The results were as follows: 


Field B. 
Fresh beets. Stored beets. 
Variety. Ss = 

ucrose Sucrose Sucrose Sucrose 

Date. {in juice.| Date. | in juice.| Date- |in juice.| Pte | in juice. 

Per cent. Per cent. Per cent. Per cent. 
Desprez............| Oct. 6 13.5 | Oct. 21 | 14.1 | Oct. 6 13.5 | Nov. 6 12.3 
MAIMOTIN . ~~. -\---- = Oct. 8 13.8 | Oct. 22 | 13.4 | Oct. 8 13.8 | Nov. 6 12.2 
Kleinwanzlebener .| Oct. 10 14.7 | Oct. 23 14.1 | Oct. 10 14.7 | Nov. 6 13.4 

Field A 
Fresh beets. Stored beets. 
Variety. . : 
Sucrose in Sucrose in 
Date. juice. Date. juice. 

: Per cent. Per cent. 
LUNG. ceca 6 eae ee Oct. 13 14.5] Nov. 6 12.7 
UTE Tene ee cca. Soa boon acc clone lala owaasteoe sla 2 Oct. 14 14.8 | Nov. 6 11.6 
MER ET aT N ae a ciais ciaisine Sas Seve ewe came ce ndeevce's Oct. 15 14.1] Nov. 6 13 
RED Eee cen Am iS occ en fe Sbadaces scotdt shocks Oct. 17 14.4 | Nov. 7 12.5 
| CISD 16 Sig Jao eC One ees Saat see oe ee Oct. 18 14.6 | Nov. 7 12.9 
7D TM TST Re by eS er Oct. 19 14.5 | Nov. 7 IA 


In comparing the results of the “fresh” and “stored” beets it must beremembered 
that the latter had lost some water by evaporation, so that the sucrose should have 
been higher in the juices of the stored beets than in the juices of the fresh beets. Itis 
thus seen that the actual decrease and loss of sugar in the stored beets was greater 
than is indicated in the table given. 

An experiment was made with individual beets, also with the purpose of observing 
if there were a decrease in sucrose contained in the beets after removal of the latter 
from the soil. The experiment was made as follows: 

Twenty beets were taken fresh from the soil, the tops removed, washed, and dried. 
Each beet was cut into equal halves and the halves marked No. 1 and No. 2. No.1 
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of each of the twenty beets was immediately weighed, the juice expressed and the — 
sucrose determined in the latter. The No. 2 halves of the beets were also weighed — 
immediately and afterwards laid upon a board with the cut surfaces upward and re- | 
mained thus for five days, when they were reweighed, in order to ascertain the loss ~ 
of weight by evaporation. After reweighing, the No. 2 halves were immediately — 
analyzed and the actual sucrose contained in the juice of each half determined. : 
Having determined the sucrose contained in the No. 1 half of each of the beets, — 
and having further determined the loss of weight in each of the No. 2 halves, it was 
possible to observe whether a decrease of sucrose had taken place or not. The per 
cent increase of sucrose in the juices of the No. 2 halves should be exactly equal to the 
per cent decrease in the weight of the beets, if no loss of sucrose had taken place. 
Instead of the data belonging to each beet being given, the mean data will begiven — 
of the No. 1 and No. 2 series. . 


Mean of Mean of Mean of Loss of | Increase of ig f 
Beets. first second sucrose in | weight of | sucrose in pstele 
weights. | weights. juices. beets. juice. cit ak 
Pounds. Pounds. Per cent. Per cent. Per cent. | Per cent. ; 
NOs hal vests. mar wie Secees i) Pao seer ee 1425. a0s ees | ee . (ste. ee a 
INOS 2ehallvesssccu- = s-secsse 345 248 18. 4 28.2 19. 2 94 


If the juices of the No. 2 halves had gone up in sucrose in the exact proportion 
per cent that the beets had decreased in weight, those juices would have contained 
20.2 per cent instead of 18.4 per cent which was actually found. The difference be- 
tween 20.2 per cent and 18.4 per cent gives the loss of 9 per cent of the original con- 
tent of sucrose in the beets. 

The data obtained from the experiments with large numbers of beets of six varie- 
ties, and the observations made with the halves of the individual beets, indicate that — 
a loss of sucrose takes place when the beets are removed from their normal connec- — 
tion with the soil. 

In reviewing generally the characteristics of the season, and the result of the ex- 
perimental work of the station, we have to observe the following: 

The late date upon which it was decided to establish the station at its present loca- 
tion did not permit of the best advised plan of cultivation, and delayed the con- 
ducting of farm operations till April, which should have been performed in the 
preceding fall. 

The cultural season was marked by the widest extremes of climatic conditions. 
The planting period was a continuance of drought, lasting from April 20 to June 2. 
At the end of the dry period a succession of weeks of rains followed, which were ab- 
normal when compared with the usual precipitation for the months of June and 
July. The abnormal conditions accompanied the development of the season to its 
end. The steady and continuous heat common to the months of July and August 
was, in the most part, postponed till the middle of September; and the extreme 
heat of the latter month was followed again by rains which amounted to more than 
twice the normal precipitation for that period. The results of the work of this sea- 
son have been achieved under the influence of climatic conditions unusually un- 
favorable. ; 

Experiments conducted comparatively with the soils of Maryland, Indiana, and ~ 
Nebraska indicated the peculiar adaptability of the soil to the climate in the latter 
State, which fact may be found to obtain equally for the other States. 

The general results of the analytical season are found to be satisfactory both in 
respect of the weight of beets and yield of sugar per acre. In such respect the 
results of the Schuyler Station compare satisfactorily with the work of correspond- — 
ing stations in Europe. 

The observations made upon the results of the six varieties used in the experi- . 
mental work of the station, have resolved those varieties into two classes, in respect — 
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of the actual money value per acre of their products, viz, the first class including 


the ‘‘ Kleinwanzlebener,” ‘‘ Desprez,” and “ Vilmorin ” varieties, whose values are uni- 
form. The “ Lemaire,” “Elite, % and Knauer” have also an approximately equal 
value, which, however, is much below that of the three former varieties. 

The experiments conducted with the view of observing the results of early and 
late planting indicated that early planting may be expected to give the highest 
money value yield per acre. That conclusion, indicated by the experiments upon 
the small plats, is supported by the actual results obtained in Field B in comparison 
with Field A, the beets in the former field having been planted several days earlier 
than the other, and the rate of development continued fourteen days in advance of 
the beets in the latter field. 

The fertilizer experiments indicate that the soil of the station farm contains all 
the constituents of plant food in abundance, and that artificial aid can not be given 
to the growing plant with any apparent advantage. 

In respect of the distances that the beets should be placed from each other, or the 
number of plants given to an acre, the experiments on the No. 1 series of the small 
plats have shown conclusively that the money value of the crop was greatest where 
the greatest number of beets were placed upon the acre. The economic considera- 
tion, viz, the greater cost of raising an acre of beets planted closely together is very 
secondary in comparison with the greater money value of the product. Instead of 
the distances at which beets should be planted between the rows being regulated by 
the consideration of implements which have been invented for the cheap cultivation 
of the crop, the character of the implements should be adapted to the highest value 
and advantage of the crop. 

The means of analyses indicating the condition of the beets at the periods when 
the tests were made show that the crop generally, and particularly in Field B, where 
the beets were planted early, had reached a high condition, in respect of the weight 
of the beets and the sugar content of the juices, on September 15. Further, that 
certain of the varieties had reached a maximum value by September 25, and that all 
of the varieties were at their best by October 15, and after that date the content of 
sucrose began to fall away. Those observations indicate the time when, in a normal 
season, the harvesting and handling of the beets by the factories should commence 
in that part of Nebraska. The past season has been an abnormal and late one, and 
it is apparent that with a moderately early planting season (April 20 to May 1), and 
proper cultivation, a crop should be ready for the factory commencing September 1. 
The period of pore depends upon the beet as well as the time of planting and 
cultivation, and in such respect it is indicated that if the three varieties are used, 
which have been found to be the best this year, it would be advisable to plant them 
in the following order: ‘ Vilmorin,” ‘‘ Kleinwanzlebener,” “‘ Desprez,” and they will 
mature most advantageously in that order for the factory. In view of the early date 
in the season that the factories may have to suspend operations on account of frost, 
an “early season” is of the greatest importance. Commencing September 1, a three 


_ months’ factory season is almost assured, and that would enable a factory with a 


capacity of 300 tons per day to work up about 30,000 tons of beets by December 1, or 
the product of 3,000 acres at 10 tons per acre. 

The experiments made in order to determine the loss of weight by evaporation, 
and to ascertain the effect of evaporation with the removal of the beets from the 
earth upon the sucrose contained in the beet have indicated that no gain occurs in 
the sucrose content of the beet, but that an actual loss of sugar takesplace if any 
length of time is allowed to transpire between the raising of the beets from the soil 
and the handling of themin the factory. It thus appears of advantage to the grower 
and the manufacturer that the beets should not only be harvested at the period of 
their maximum sugar value, but that they should be handled by the factory as nearly 
as possible as they come fresh from the field, 
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TABLE I.—Analyses of one hundred Kleinwanzlebener Elite sugar beets. 


(Date: September 21.] 


Average Average] « Average Average |q 
No. eit Sucrose! Wo. weight Sucrose} wo. | wei oh Sucrosel! no, selaht Sucrose 
beets, [BJuice beets, [itJuice. bests, [iBJuice. beets, Juice. 
Grams. | Per ct. Grams. | Per ct. Giams.| Per ct. Grams. | Per ct. 
1 231 16.8 26 650 15.9 | 51 602 15.8 76 401 16.8 
2 380 12.2 27 223 16.0 — 52 484 15.1 77 272 15.8 
3 766 11.8 28 288 15.0 53 412 14.8 78 343, 15.5 
4 738 14.0 29 482 13.7 54 537 14.0 79 342 18.9 
5 736 13.2 30 96 16.4 | 55 814 10.0 80 709 12.7 
6 742 12.6 31 409 16.4 | 56 418 1556 81 346 14.0 
7 341 1183 !5) 32 565 14.3 | 57 343 18.4 82 350 16.6 
8 411 1325 33 625 18.0 | 58 377 17.6 83 858 14,2 
9 255 14.6 B4 770 13.7 | 59 679 13.9 84 625 15.7 
10 564 127, 35 367 15.8 || 60 519 L525 85 250 17.0 
11 292 } 15.2 36 725 13.9 | 61 931 13.5 86 228 17.8 
12 149 13.0 37 189 13:5 62 470 16.7 87 328 15.8 
13 145 15.0 |; 38 502 13.8 63 370 16.7}; §&8 432 15.4 
14 412 13.6 39 538 14.5 64 439 16.5 || 89 265 17.6 
15 254 14.6 40 636 16.4 65 243 LEGu||" 90 359 16.0 
16 224 16.0 41 325 18.1 66 239 17.0 91 296 14.0 
17 395 13.4 42 489 16.9 67 278 16.2 92 220 15.2 
18 140 17.0 43 473 16.7 68 195 15.5 93 240 15. 2 
19 212 13.0 44 281 14.5 69 27 18.2 94 510 17.2 
20 1, 124 12.2 45 241 17.3 70 306 15,9 || 995 “497 15.3 
21 171 16.8 46 294 EC 71 431 14.4 96 522 13.8 
22 229 16.0 47 354 16.8 12 565 15.0 97 360 17.8 
23 598 14.0 48 379 14.1 73 349 15.7 98 165 18.7 
24 227 17.2 49 167 15.8 74 360 17.2 99 120 18.6 
25. 219 17.8 50 390 |* 13.6 75 177 16.7 100 119 20.4 


TABLE II.—Variety Kleinwanzlebener Elite, analyzed in eighty groups of ten beets each. 
[Date: September 22.] 


Average | solids in | Sucrose F Average | solids in| Sucrose | ».; 
No. welebt: juice. | in juice. Purity. || No. weight juice. | in juice. Parity 
Grams. Per cent. Grams. Per cent. 
1 472 17.4 13.5 78.1 42 192 19.3 17.0 88.1 
2 398 18. 4 14.9 81.0 43 299 18.3 15.4 84.2 
3 579 17.8 14.1 79.2 44 357 20. 2 16.9 83.7 
4 422 18, 4 itssab 82.1 45 261 17.8 14.4 80.9 
5 378 18.8 15.3 81.4 46 346 18.7 15.9 85.0 
6 454 18.4 14.5 78.8 47 33 18.8 15.8 84.0 
ff 410 18.9 15.1 80.0 48 331 19.8 16.9 85, 4 
8 396 18.4 14.9 81.0 49 348 18.7 15.4 82.4 
9 404 18. 4 14.4 78.3 50 303 18.7 15.4 82.4 
10 363 17.9 16.3 91.0 51 303 18.7 15.5 82.9 
11 394 19.2 1D 80.7 52 341 19.3 16.9 87.6 
12 430 19.0 15.6 82.1 53 363 18.4 15.5 84. 2 
13 387 19.0 15.3 80.5 54 346 18.4 iba! 82.0 
14 B44 19.3 16.1 83.4 55 | 274 18.7 15.8 84.5 
15 406 18.6 15.3 82.3 56 335 18.6 L507, 84.4 
16 8359 19.1 15.6 81.7 57 342 18.4 15.6 84.8 
17 337 19.6 16.6 84.7 58 341 19.2 16.8 87.5 
18 291 Toy, 16.7 84.8 59 317 18. 2 15.2 83.5 
19 307 18.9 14.6 78.5 60 279 19.3 16.3 84.5 
20 483 17.9 14.4 80.4 61 | 299 19,2 16,2 84.4 
21 421 18.7 15.8 84.4 62 241 19.1 16.1 84.3 
22 854 18.3 15.3 83.6 63 327 18.7 15.3 81.8 
23 421 19.5 16.1 82.6 64 286 18.5 vipat 81.6 
24 331 19.1 15.3 80.0 65 271 17.8 15.3 87.1 
25 467 18.4 16.0 87.0 66 217 19.3 16.6 86.0 
26 298 19.3 16.1 83. 4 67 238 18.5 16.7 90.3 
27 330 19.6 16.5 84, 2 68 262 19.6 17.5 89, 2 
28 292 18.3 15.1 82.5 69 332 18. 6 15.8 84.9 
29 252 18.7 15.7 84.0 70 296 18.8 16.5 82.4 
30 328 18. 6 15.6 83.9 71 364 18.7 15,4 82.4 
31 319 18.8 15.8 84.0 72 341 18.6 15.0 80. 6 
32 363 19.0 16.0 84. 2 73 281 19.2 16.1 83.9 
33 318 18.6 15.4 82.8 74 311 18.2 15.0 82.4 
34 271 18.7 15.9 85.0 75 285 19.5 16.8 86. 2 
35 307 19.1 167, 87.4 76 358 19.3 16.1 83.4 
36 337 18.2 15.1 83.0 77 394 17.9 14.6 81.6 
37 246 19.0 16.0 84, 2 78 382 19.3 16.3 84.5 
38 231 19. 6 17.4 88.8 79 329 18.1 15.0 82.9 
39 325 18.5 15.6 84.3 80 234 18.9 16.3 86.2 
40 311 19.8 16.7 84.3 —— -) -_]} 
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TABLE III.—Showing analysis of sixty-two sets, of ten beets each, of the Ferdinand Knauer 
variety. 


|Date: September 24.] 


Average Solids in} Sucrose < Average Solids in| Sucrose - 
No. wots juice. | in juice. Purity. No. ween juice. | injaice. Purity. 
Grams. Per cent. Grams. Per cent. 
1 471 18.7 15.5 82.9 33 262 19.0 16.0 84. 2 
2 372 18. 6 15.1 81.2 34 272 18.9 16.4 86.8 
3 360 18.0 15.0 83.3 35 379 18.6 15.8 84.9 
4 451 18.8 15. 2 80.8 36 264 18. 2 14.8 81.3 
5 469 17.2 14.1 82.0 37 256 19.1 16.1 84.3 
6 372 18.0 15.0 83.3 38 323 18.7 15.8 84.5 
7 503 16.5 13.0 78.8 39 308 18.5 15.3 82.7 
8 353 18.4 15.6 84.8 40 325 18.0 LDR) 86.4 
9 326 18.2 15.3 84.1 41 268 18.3 14.9 81.0 
10 505 17.2 13.9 80.8 42 266 18.8 Ta 83.5 
11 371 18.1 15.6 86. 2 43 405 15.8 14.4 91.1 
12 503 17.9 14.9 83. 2 44 393 17.9 14.5 81.0 
13 400 iV eB} 14.5 83.8 45 314 18.0 15.4 85. 6 
14 412 17.8 15.0 84.3 46 255 18.1 15.5 85.7 
15 393 18.5 15.8 85. 4 47 360 18.7 15.8 84.5 
16 419 17.9 15.0 83.8 48 347 18. 2 15.8 81.8 
17 499 17.8 15.0 84.3 49 314 17.6 15.8 89.8 
18 328 17.4 16.0 92.0 50 333 18.0 15.3 85. 0 
19 284 17.8 15.0 84.3 51 332 17.4 14.5 83.3 
20 392 18.9 15.8 83. 6 52 489 16.4 12.3 75.0 
21 313 18.7 15.4 82.4 53 319 17.5 1550 85. 7 
22 164 18.4 15.8 85. 9 54 282 16.9 14.3 84.6 
23 287 18.1 14.8 81.8 55 333 18.5 14, 7 79.5 
24 206 19.7 16.2 82. 2 56 317 ao 13.8 79.8 
25 275 18.1 14.9 82.3 DT 374 17.8 14.3 80.3 
26 250 17.4 14.3 82. 2 58 364 LOT 14.0 79.1 
27 251 18.2 14.4 79.1 59 362 18.4 15.6 84.8 
28 281 18.6 15.5 83.3 60 359 18.6 15.2: 81.7 
29 256 18.6 Vat 83.3 61 374 17.4 14.0 80.5 
30 272 1725 14. 4 82.3 62 551 ie) 13.8 78.9 
31 186 19. 2 its 90.1 —_—_—_—____ —_—_|_— ————_—_ 
32 279 18.5 15.5 Borg cil Wears leess te os | 952) Sea | 15.1 84.9 


TABLE IV.—Showing analyses of beets in sixty sets, of ten beets each, of the Lemaire 
variety. 


[Date: September 26.] 


Average Solids in| Sucrose Average Solids in } Sucrose 
No, ie og juice. | in juice. Purity. |)-No- melent juice. | in jnice. Purity. 
Grams. Per cent. Grams. Per cent. 

1 538 17.2 16}'5} ins 32 634 ilg(at 118}, 33 77.8 
2 415 alyal 13.7 80.1 33 320 17.5 14,2 81.1 
3 843 17.2 14.1 82. 0 3 325 LTD 14.0 80.0 
4 657 17.1 13.3 77.8 35 507 ibBal 13.9 81 3 
5 492 16. 4 13.0 79.3 ; 535 16.9 14,2 84.0 
6 422 INES 14.5 81.9 3 290 17.4 14. 4 82.7 
7 542 16.8 13.5 80. 4 38 488 17.5 14.2 81.1 
8 461 16.9 14.3 84.6 39 514 16.9 14.0 82.8 
9 465 16.5 13. 4 81.2 40 286 iar 14.9 84, 2 
10 504 ie, 14.1 79.7 41 871 17.5 14. 0 80.0 
11 351 18. 4 Vat 80. 0 42 374. 17.4 14. 4 82.7 
12 417 17.9 14.5 81.0 43 370 17.8 14.5 81.5 
13 485 17.0 IEEE 80.6 44 331 18. 4 15.3 83. 2 
14 438 17.4 13.9 79.9 45 287 17.9 16.1 84.4 
15 486 16. 4 13.4 81.7 46 278 tpoyo 12.0 77.4 
16 527 17.5 14.1 80. 6 47 377 17.4 14.0 80.5 
17 338 16.1 14.2 88. 2 48 388 16.5 13.5 81.8 
3 SUA mites 4.0 79.1 
4 WZ An} .6 84. 4 
a .8 .8 aS 80.3 
.6 6 7 83.5 
. 6 4 9 79.9 
6 .9 ay 92.5 
28 ell .4 84. 2 
mits .0 4 78.8 
BY/ 9 bil 77.3 
0 i 5 83.6 
we res Birr 
0 83.7 

ap 
H 4 81.2 
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TABLE V.—Showing analyses of twenty sets of ten beets each of the Kleinwanzlebener 
Elite variety. 


[Date: October 13.] 


Average | aiiiag j Average ep 
r - a> | Solids in| Sucrose : a Solids in| Sucrose ee, 
ais WeieDE juice. | in juice. Purity. No. nee juice. in juice. Parity. 
Grams. | Per cent. Grams. Per cent. 
1 289 16.9 14.7 87.0 12 349 16.8 14.3 85.1 
2 278 ilgeal 14.6 85.4 13 334 16.1 13.8 85.7 
3 287 16.6 13.2 79.5 14 314 16.5 14.0 84.8 
4 295 17.0 12.6 74.1 15 259 15.7 14.3 91, 1 
5 344 17.0 13.9 81.8 16 310 16.2 13.4 82.7 
6 355 16.4 14.5 88.4 17 2038 16.3 13.0 79.8 
Yl 278 16.2 13.9. 85.8 18 143 17.2 14,9 86.6 
8 299 17.0 14.0 84 ikt) 267 16.9 14.5 85. 8 
9 309 16.6 ileus 82.5 20 162 16.8 15. 3 91.1 
10 372 16.3 14.6 89. 6 | | — xKI] 
11 364 16.5 13.8 Sae0: ||P Mieane | ease etree | aa Fee e + 14.1 84.6 


TABLE VI.—Showing analyses of twenty sets of ten beets each of the Ferdinand Knauer 
variety. 


[Date: October 14.] 


Average cas Average rape o 
- 77 | Solids in | Sucrose * + _ = 7© | Solids in| Suerose > 
No. welgut juice. | in juice. Purity. No. weet juice. | in juice. Fon 
Grams. Per cent. Grams. Per cent. ; 

1 323 16.4 12.4 onG: 12 231 17.0 15.4 90.6 

2 382 16.3 12.8 78.5 13 217 MED ae | 86.3 

3 323 16.6 14.0 84.3 14 221 16.8 15.5 92.3 

4 366 16.3 14.3 87.7 15 229 15.8 14.5 91.8 

5 855 16.7 iby 90.4 16 245 16.8 14.2 84.5 

6 330 17.2 14.7 85.5 17 188 16.5 14.8 89.7 

Th 267 17.6 1527, 89. 2 18 225 15.7 13.9 88. 6 

8 233 LW (512 16.1 91.0 19 278 aries} 15.6 90. 2 

9 361 16.4 14.5 88.4 20 228 17.0 15.0 88. 2 
10 251 16.8 16.6 98.8 $$ | | 

11 254 17.0 15.3 S000 Means peccceeens essen ee 14.8 88.1 


TABLE VII.—Showing analyses of twenty sets of ten beets each of the Lemaire variety. 


{[Date: October 15.] 


Average | solids in | Sucrose P Average | solids in| Sucrose F 
BO OUR se uoe. |iniguines ey et No. | weight | “juice: -|ain juice, | > oem 
Grams. Per cent. Grams. Per cent. 
i 378 17.2 15.2 88. 4 12 354 16.4 13.1 79.9 
2 356 16.9 13.9 82. 2 13 358 15.8 12.9 81.6 
3 308 17.0 4.0 82.3 14 364 16.4 13.5 82.3 
4 374 17.2 14.4 83.7 | 15 333 16.8 13.4 79.8 
5 351 17.2 14.4 83.7 16 447 16.3 13.2 81.0 
6 392 Ly G3 15. 0 87.7 17 286 16.3 14. 2 87.1 
7 471 16. 6 13.9 83.7 | 18 294 16.6 13.9 83.7 
8 321 16. 6 13.7 82.5 | 19 312 16.4 14.3 87. 2 
9 323 16. 2 13.4 82.7 | 20 161 16.8 14.0 83.2 
10 367 16. 6 13.9 83.7 a 
11 369 15.5 12.9 8352)||(e Means oa. ca) se re 13.9 83.5 
———_—__ — —--- _ 
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TABLE VIII.—Showing analyses of twenty sets of ten beets each of the Desprez variety. 


[Date : October 16.] 


! 
Average | solids in Sucrose : Average | solids in| Sucrose A 
No. oon juice. | in juice. | uaty: No. nee juice. | in juice. Purity. 
| 
Grams. Per cent. Grams. Per cent. 
1 341 16.3 13.7 84.0 | 12 298 16.4 13.6 82.9 
2 354 16.1 12.9 80.1 13 » 374 15.6 13.5 86.6 
3 366 17.6 14.7 83.5 14 337 16.1 14.4 89.4 
4 575 16.6 13.7 2. 5 als 333 Lo 13.9 88.5 
5 446 16.3 13.2 81.0 16 339 THL5: 13.4 86.5 
6 515 16.5 14.9 90.3 17 318 16.5 14.0 84.8 
7 363 16.8 13.3 79.2 18 309 16.5 13.8 83.6 
8 373 en: 13.4 78.4 19 203 16.5 14.8 89.7 
9 461 15.8 13.1 82.9 20 174 17.9 16.1 89.9 
10 343 16, 2 13.0 80. 2 —— ed —, 
11 292 16.8 14.8 Se IMGo =| Shc ccem ae s|oecceonas 13.9 84.6 
i} 


TaBLE IX.—Showing analyses of twenty sets of ten beets each of the Desprez variety. 


[Date: October 17.] 


Average | says Average ees 
~ 9 | Solids in| Sucrose F ; a7 | Solids in| Sucrose : 
No. a | juice. | in juice. | PUtity- | No. oe juice. | in beets. | Purity. 
Grams. Per cent. | Grams. Per cent. 

i 521 15.8 13.0 82.3 12 321 Uz ep | 14.0 81.9 

2 457 15.7 iB ial 3.4 13 348 17.2 15. 2 88.4 

3 339 16.7 14.3 85.6 14 565 17.2 14.0 81.4 

4 324 | 16.4 13.7 83.5 15 299 16.7 14. 2 85.0 

2 425 | 16.7 14.4 86.2 16 317 Tbr(y at 14.7 86.0 

6 370 16.6 13.7 82.5 17 309 17.2 15.4 89.5 

7 314 16, 2 13.5 83.3 | 18 330 | gets 15.7 88.7 

8 312 17.0 13.8 81.2 19 283 | 16.9 14.9 88. 2 

9 279 16.1 14.3 88.8 | 20 205 17.2 14.6 84.9 
10 | 507 17.1 14.4 84.2 | eed Sense) aes 

il 366 L783 14.3 210) || PGRN Cece So eaillac cee see 14.3 84.9 


TABLE X.—Showing analyses of twenty sets of ten beets each of the Kleinwanzlebener 
Elite variety. 


[Date: October 19.] 


IAVETATO!| wi ye! = ‘ Average] a4s4_; 
= aio}, | Solids in} Sucrose “ : -eioht | Solids in| Sucrose F 
Peon cee” | juice. in juice. | Fotity: |) No. Weight |" juice. | in juice. | Purity. 
Grams. Per cent. Grams. Per cent. 

1 392 7.5 15e0 88.6 12 364 16.9 13.2 78.1 
2 396 17.4 14.3 2.2 13 468 uyeal 14.8 86.5 
3 392 16.9 13.5 79.9 14 381 18.4 15.4 83.7 
4 506 16.9 13.0 76.9 15 330 16.7 14.2 85.0 
5 396 area 14.7 3.0 16 357 18.0 15.0 83.3 
6 523 16. 2 12.8 79. 0 7 377 16.5 13.9 84.2 
7 362 18.1 1531. 83. 4 18 384 ilere 14.5 81.9 
8 335 17.8 15.0 84.3 19 334 18.0 15.0 83.3 
9 378 17.9 14.9 83. 2 20 403 18.2 16.0 87.9 

10 396 16.6 13.2 79.5 | 
11 379 16.7 13.9 Noa aMticaniee ee ese |s a eee | 14.4 | 82.8 


| 
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TABLE XI.—Showing analyses of eighty beets in sets of tens of the Lemaire variety. — 


[Date: October 20.] 


Average Solids in | Suecrose Average Solids in| Suerose 
Tr ee : po J s Ly , Prana are € Ww » : 
BO. hag juice. | in juice. Purity. || No. Nee juice. | in juice. Purity, 
Grams. Per cent. Grams. Per cent. 
if B47 16.3 14.9 91.4 6 217 16.0 14.0 87,5 
2 820 16.7 14.1 84. 4 |! vi 256 16.6 aS Ba 93.4 
3 304 16.3 14,4 88.3 8 165 16.7 14,1 84.4 
4 264 17.0 15.0 88. 2 | |_| —__ __ 
5 270 16.5 15.0 90)'9} Mean esc bees elisoeeee cece 14.6 88.5 


TABLE XIJ.—Showing analyses of one hundred beets of the Desprez variety. 


[Date: October 20.] 


Average Sucrose Average. Sucrose Average) Sucrose) Average Sucrose 
No. | weight in No. | weight in No. | weight in No. | weight in 

beets. | juice. beets. | juice. beets. | juice. beets. | juice. 
Grams. | Per ct. Grams. | Per ct. Grams. | Per ct. Grams. | Per ct. 

566 15.5 9 242 15. 2 17 dl4 15.8 25 382 15. 5 

2 292 14.7 10 412 UBEOY I = aks) 346 12.9 26 132 17.0 
3 292 15. 2 11 519 14.9 19 365 16. 6 27 240 15.5 
4 394 16.0 12 299 | 16.4 20 418 15.0 28 | 213 13.9 
5 483 16, 2 13 499") 1459) || 2 718 14, 2 29 187 14.3 
6 170 10.9 14 287 13.4 || 22 368 16.1 30 343 13.2 

7 275 14.5 15 279 15.5 || 23 292 16.0 
8 347 12.6 16 162 15.2 24 475 14.2 
(Date: October 21.] 

31 200 14.6 49 597 f 14.0 67 447 13.0 85 607 15.7 
32 328 14,2 50 499 14.6 68 805 15.3 86 411 14.9 
33 426 14. 2 51 350 13.1 69 691 9.9 87 272 14.1 
34 377 11.8 52 327 14.7 70 489 12.9 88 434 13.3 
35 281 9.6 53 270 13.0 71 625 12.9 89 437 14.9 
36 730 12.9 54 284 17.4 72 622 12.8 90 289 14.1 
37 324 15.0 55 309 16.6 73 215 1207 91 396 11.0 
38 639 14.5 56 304 14.8 74 183 18.2 92 217 16.1 
39 444 13.2 57 376 12.3 75 457 15.0 93 150 13.0 
40 400 13.8 58 225 14.4 76 191 15. 8 94 627 11.2 
41 298 14.0 59 442 15.1 77 320 14.9 95 126 14.6 
42 630 13.0 60 200 13.9 78 270 14.3 96 186 7.5 
43 496 15.1 61 287 12.2 79 226 12. 2 97 359 11.8 
44 270 15.0 62 153 14.2 80 265 12:9 98 271 18.6 
45 359 14.8 63 211 14.5 81 337 12.8 99 280 13.9 
46 495 11.5 64 307 14.0 82 899 12.2 100 529 16.0 

47 270 12.3 65 1, 023 WPT 83 318 13.0 ——- 
48 197 12.9 66 466 14.6 84 427 13.6 ||Mean}....-.... 14.1 

1 {| 
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TABLE XII, bis.—Showing analyses of thirty-eight sets of ten beets each of the Desprez 
: variety. 


{Date: October 21.] 


Average Selids in | Sucrose . Average Solids in| Sucrose : 
No. ey juice. | in juice. ante No. wens juice. | in juice. JE IES 
Grams Per cent. Grams. Per cent. 
ik 369 15.7 12.9 86, 0 21 323 16.4 14.8 90. 2 
2 386 16.6 15. 0 90.4 22 342 16.4 14. 0 85. 4 
3 376 16.5 Toy, 95. 1 23 351 16.4 14.0 85. 4 
4 386 15.4 13.2 Boa 24 321 15.5 13.3 85.8 
5 386 15.9 13.8 86.8 .20 372 16.1 14.2 88. 2 
6 368 16.3 13: 7 84. 0 26 343 15.8 13.3 84. 2 
7 380 15.4 13.0 84.4 27 338 16.2 15. 2 93.8 
8 398 15.6 13.7 87.8 28 353 15.3 13.0 85. 0 
9 378 15.6 13.9 89.1 29 339 15.6 13.9 89.1 
10 323 Ey 14.9 94.9 30 370 14.4 125 86.8 
11 359 15.8 13.5 85. 4 31 351 15.8 13.6 86. 0 
12 386 15.9 14, 92.5 32 355 15.9 14.6 91.8 
13 271 16.4 14, 87.8 33 319 14.9 13:3) 89.3 
14 318 16.0 14.5 90.6 34 373 15. 9 14.4 90.6 
15 351 15.8 13.7 86.7 35 335 16.1 14.0 7.0 
16 476 15.5 BEY 88.4 36 352 16.4 14.6 2.9 
ile 411 16.0 13.8 86.2 37 470 15.3 12.4 81.0 
18 380 15.9 13:7 86.1 38 366 15.6 14.5 93.0 
19 312 15.6 13.0 83.3 —___|——_ 
20 298 16. 2 14.0 Bo24.0 || Nisam) see | cece eters. 14.0 BSiea 


TABLE XIII.—Showing analyses of sixty-six sets of ten beets each of the Vilmorin variety. 


[Date: October 22.] 


Average Solids in| Sucrose : ARS) Solids in| Sucrose : 
No. ne juice. | in juice. Purity. No. Weigiat juice. | in juice. Purity 
Grams. Per cent. Grams. Per cent. 
1 372 15.4 12.4 80.5 35 536 16.0 13.3 83.1 
2 382 15.5 13.3 85.8 36 464 16.3 13.9 85.3 
3 368 16.7 13.8 82.6 37 340 16.3 13.0 79.8 
4 381 15.6 13.1 84. 0 38 343 15.4 13.2 85.7 
5 390 16.1 13. 2 2.0 39 384 15.3 2.9 84.3 
6 363 | - 16.0 15, 0 93.7 40 365 16.0 14.2 88.8 
i 384 15. 9 13.6 85.5 41 396 15.5 13. 2 85. 2 
8 389 14.7 12.6 85.7 42 377 16.1 13.4 83. 2 
9 356 16.1 15. 0 93. 2 43 384 15.1 13.3 88. 1 
10 368 16.4 14.2 86.5 44 386 16.1 14.0 87 
11 331 15.7 13.0 82.8 45 385 15.5 12.2 78.7 
12 758 16.3 14.1 86.5 46 317 16.6 13.9 83.7 
13 B51 16. 6 15.5 93. 4 47 359 14.7 13.4 91.2 
14 35d 16.4 13.7 83.5 48 | 359 15. 2 12.0 78.9 
15 366 15.5 13. 2 85. 2 49 296 aay 13. 2 84.1 
16 377 15.5 3. 6 87.7 50 233 16.0 14.0 87.5 
17 366 15.4 12.4 80.5 51 353 16.4 14.0 85. 4 
18 352 16.2 14.2 87.7 52 292 16.0 14.7 91.0 
19 341 16.0 14.6 91.3 53 335 15.8 13.7 86.7 
20 362 15.8 13.8 87.3 54 357 14.5 13. 2 91.0 
21 342 15. 2 13.6 89.5 55 353 16.0 13. 86.9 
22 315 15.3 13. 4 87.6 56 328 15.7 13.2 84.1 
23 363 15. 9 12.8 80.5 57 309 16.2 14.1 87.0 
24 357 16. 2 14.0 86.4 58 290 16.5 13.9 84.2 
25 361 16.8 13.8 82.1 59 372 16.9 14.8 87.6 
26 B21 16.5 14.0 84.8 60 392 15:9 13.2 83.0 
27 371 16.1 14.8 91.9 61 198 Uyiqal 15. 2 88.9 
28 376 15.7 13. 4 85.4 62 284 15.5 14. ¢ 92.3 
29 321 15.3 13.0 85.0 63 243 15. 4 12.2 79. 2 
30 291 15.7 13.0 2.8 64 238 16.3 13.6 3.4 
31 410 1529 13. 5 84.9 65 243 16.4 15. 0 Oia 
32 350 16.5 14.8 89.7 66 185 17.0 14.5 85.3 
33 495 15. 6 13.0 83.3 a a 
34 366 15.0 12.8 Sos Sule Midas wees fee. 10,0 13.4 85. 8 


TABLE XIV.—Showing analyses of sixty-two sets of ten beets each of the Kleinwanzle 
bener variety. 
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[Date: October 23.] 


Average | solids in | Sucrose , | Average 
No. el ee juice. in juice. Parity. No. Tee a juice. 
Grams. Per cent. Grams. 
1 361 15.4 14, 4 93.5 26 452 11.6 
2 396 15. 4 12.3 79.9 27 459 16.9 
3 397 16.8 14.6 86.9 28 443 15.9 
4 383 16.8 14.8 88. 1 29 379 17.4 
5 397 16.3 14.7 90. 2 30 397 17.0 
6 386 17.4 15.0 86. 2 31 387 16.8 
Uf 390 16.0 12.9 80.6 32 589 17.0 
8 394 16.4 14.9 90.9 33 390 Uyeit 
9 379 16.7 14.3 85. 6 34 361 16.3 
10 394 16.7 14. 2 85.0 35 369 16. 6 
11 387 17.2 13.9 80. 8 36 373 16.8 
12 371 16.5 13.9 84. 2 37 394 16.9 
13 374 16.4 14.8 90. 2 38 384 16.7 
14 664 17.0 13.6 80. 0 39 396 16.9 
15 439 16.6 13.7 82.5 40 386 17.4 
16 441 15.3 12.2 19.7 41 383 17.2 
17 459 14.6 12.0 82. 2 42 378 a lyfent 
18 360 16.5 13.9 84. 2 43 377 16.0 
19 562 16.1 13.0 80.7 44 549 16.8 
20 475 16.3 13.2 81.0 45 352 17.4 
21 451 17.2 14,5 84.3 46 371 17.0 
22 503 16.0 13.3 83.1 47 374 17.9 
23 463 16.3 13.4 82. 2 48 366 16.5 
24 527 17.3 14.9 86.1 49 383 17.6 
25 459 16.5 13.6 82.4 50 374 17.6 
[Date: October 24.] 
51 356 17.0 3.9 81.8 58 326 16.4 
52 340 16.6 14.0 84.3 59 318 16.9 
53 B24 18. 0 14.5 80. 6 60 358 16. 2 
54 379 16.7 13.8 82.6 61 360 16.4 
55 355 17.3 14.0 80.9 62 409 LET Gal 
56 349 16.7 13.9 83. 2 
57 360 16.9 14.1 83. 4 | Miami eaeens era wae 
| 
TABLE XV.—Showing analyses of twenty sets of ten beets each of Kleinwanzlebener elite 
variety. 
[Date: October 31.] 
Average eas Average 
No weight Solids mn Sucrose Purity. No. weight ats 
beets. juice. In juice. * beets. juice. 
Grams. Per cent. Grams. 
u 454 16.5 13.4 81.2 12 357 16.2 
2 289 16.9 13.9 82. 2 13 333 16.6 
3 325 17.2 14.5 84.3 | 14 297 17.4 
4 344 17.4 14.8 85.1 | 15 302 16.9 
5 351 16.9 14.0 82.8 | 16 304 17.1 
6 357 16.8 13.2 78.6 17 296 17.0 
a 341 ae) 14.8 82.7 18 274 17.4 
8 347 15.9 13.7 86.1 19 221 17.3 
9 256 16. 2 14.4 88.9 20 239 17.1 
10 369 16. 2 14.3 88.3 
11 371 a lyse | 14.0 SILO! | Meanie... sect ol alcceteemeee 


Solids in| Sucrose 


in juice. 


13.4 
14.3 
13.0 
13.9 
14.4 


14.1 


Solids in| Sucrose 


in juice. 


Per cent. 


13.9 
14,3 
14.4 
14.1 
14.4 
14.3 
14.4 
15.0 
13.7 


14, 2 


Purity. 


Purity. 


85.8 
86.1 
82.7 
83.5 
84.2 
84.1 
82.7 
86.7 
80.1 


83.9 


as 149 


TABLE XVI.—Showing analyses of twenty sets of ten beets each of the Ferdinand Knauer 
variety. 


[Date: November 2.]} 


Average | solids in| Sucrose P Average | solids in| Sucrose : 
No. Sag juice. | in juice. Purity. ||| Not peeue juice. | in juice. Purity, 
ee) Se | 
Grams. Per cent. Grams. Per cent. 

1 386 15. 6 12.0 76.9 12 387 15.7 13.1 83. 4 

2 386 16.3 13. 2 81.0 13 394 16.3 13.4 82.2 

3 375 16.1 13.3 82. 6 14 342 16.4 13.5 82.3 

4 363 14.6 1G) 80.1 15 290 16.4 13.7 83.5 

5 370 14.8 11.6 78.4 16 246 17.5 14.8 84.6 

6 394 15.1 11.7 77.4 17 290 17.3 14.4 83.3 

7 416 16.4 13.5 82.3 18 224 16. 2 13.8 85. 2 

8 355 15.8 12.9 81.6 |! 19 170 16.6 14.4 86.7 

9 315 16.5 13.2 80.0 |} 20 140 15.7 13.9 88.5 
10 317 17.1 14.2 83.0 |) ae a 
11 360 15.9 12.5 W850) |e eam | ee ereisjan= | annem ciccteio 13.2 82.1 

| 


(Date: November 2.] 


TABLE XVII.—Showing analyses of twenty sets of ten bects each of the Lemaire variety. 


Average Solids in | Sucrose Average Solids in | Sucrose 

Bey aed’ | juice. | in juice. | Fety- || No. | welklt |“ jnice, | in fuice,| PUTtY- 
Grams. Per cent. Grams. Per cent. 

1 370 15.5 12.9 83. 2 12 390 15.8 AQ 79.1 

2 387 16.0 12.8 80.0 13 380 15.8 12.7 80.4 

3 318 16.0 13.8 86. 2 14 565 io 11.9 76.8 

4 389 15.7 12.6 80.3 15 380 15. 2 12.2 80.3 

5 379 | 16.9 T3n3 78.7 16 370 16.3 aByb) 82.8 

6 529 15.5 12.4 80. 0 17 349 15.8 12.0 75.9 

7 376 15.0 12.0 80. 0 18 363 14.3 11.3 79.1 

8 535 15.3 11.2 73.2 19 391 16.3 13.7 84. 0 

9 330 15.7 13.2 84.1 20 663 15.3 12.2 79.7 

10 342 15.8 12.6 79.7 | —_—_—_—_]—_— ——————r 

| 11 | 358 15.9 | 12.7 | 79.8 baa | Set nettes\e"s | sis ee ateisie,s.e 12.6 | 80. 0 


TABLE XVIII.—Showing analyses of twenty sets of ten beets each of the Desprez 
variety. 


[Date: November 2.] 


Average | a 4-4. « Average sas 
5 Solids in | Sucrose : ~ 7 > | Solids in| Sucrose 5 
No. iene juice. | in juice. Purity. No. weleit juice. in juice. Purity. 
Grams. Per cent. Grams. Per cent. 

1 382 1555 12. 81.9 12 502 15.3 12.0 Ta.4 

2 350 15.9 13.3 83.6 13 339 15.4 ileyal 85.1 

3 392 iy 12.0 76.4 14 371 15.6 Ie 81.4 

4 391 15.9 13.0 81.8 15 391 16.2 12.6 77.8 

5 556 14,8 Li Rds) Tit 16 559 5 12. 2 80.8 

6 389 16.4 13.8 84.1 17 383 15.0 5: 76.6 

7 382 15.3 12.4 81.0 18 379 15.8 12.8 81.0 

8 873 15.4 12.6 81.8 19 395 14.9 11.9 79.9 

9 481 16.0 12.8 80. 0 20 389 15.5 13.0 83.9 

10 466 16. 2 13.4 82.7 aa 

311 341 15.6 13.0 83.3 6 80.9 
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TaBLE XIX.—Showing analyses of twency sets of ten beets each of the Vilmorin variety. 


No. 


RPOOCONA OF Oe 


tie 


TABLE XX.—Showing analyses of 
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{Date: November 2.] 


Average Solids in | Sucrose : Average Solids in | Sucrose 
ee juice. | in juice. Purity. || No. ee juice. | in juice. 
Grams. Per cent. Grams. Per cent. 

465 Uh 11.8 78.1 12 210 1O55 13.2 
329 als ile yi 87.3 13 248 16.1 IBS, 
361 ils) 3} 12.8 83.7 14 317 15.8 Tsao 
326 15.2 12.5 82.2 15 365 153 13.0 
446 15,2 12.4 $1.6 16 360 UGS) 12.4 
382 15.3 12.5 81.7 17 B51 15.8 ley} 
382 15.8 13.2 83.5 18 334 aleve 13.6 
298 16.0 13.0 81. 2 19 261 15.9 13.5 
347 5: 7 12.6 80.3 || 20 267 17.0 14.3 
286 toed igh} 88.1 || —— eee fede SN 
236 16.3 13.7 S40) Meamc| 0 bie | pee eee | 13.1 | 


Purity. 


mnxnnan 


Ree) 
PRERSASSSA 
KFOANCCrREe DS 


& 
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variety. 


[Date, November 2.] 


twenty sets of ten beets each of the Kleinwanzlebener 


Average was Average a tatabel 

- 772 | Solids in | Suerose fo _= 72 | Solids in| Sucrose 

No. melo? juice. | in juice. Purity. No. wee juice. | in juice. 

Grams, Per cent. Grams. Per cent 

1 354 16.8 12.9 76.8 12 369 iar a 

2 366 16.3 12.5 76.7 13 546 16.7 dota 

3 509 15.8 11.8 74.7 14 522 Gs) 13.0 

4 510 16.1 11.9 73.9 15 393 16.5 13.2 

5 398 16.8 13.9 82.7 16 575 16.7 12.9 

6 367 16. 2 12.4 76.5 17 374 16.8 13.4 

7 360 15.5 11.9 76.8 18 367 16.6 13.9 

8 379 15.8 12.3 17.8 19 302 16.8 13.8 

9 365 16.6 13.4 80.7 20 385 16.5 13.8 
10 555 15.6 12.2 78.2 — —_——— — 

11 559 15.8 12.9 S156) || Meane|-< 222222 -clesccee nce 13 


Purity. 


f 
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TABLE XXI.—-Showing analyses of six sets of ten beets each of Plat No. 1. 


{[Date: October 26.] 


Average) qas4q.: a Average Pariie 

~. > | Solids in| Sucrose Gree = a> | Solids in| Snerose 

No. meet juice. | in juice. Purity, No. mele juice. | in juice. 
Grams. Per cent. Grams. Per cent. 

1 281 16.8 3.6 80.9 5 283 16.7 13.6 

2 227 16.3 Neb) 81.8 6 288 16.0 ID 
33 269 17.3 14.1 81.4 tt ee 

4 331 16.6 13. 2 W905 |iMean ele. co.5-.d|Cakeees ote 13.5 

| 


TABLE XXII.—Showing analyses of six sets of ten beets each of Plat No. 2. 


[Date: October 26.] 


No. 


mW D 


Purity. 


81.4 
79.4 


80.8 


Average | solids in | Sucrose | Average | solids in| S | 

ae ; ‘ Sucrose & | sae ol Solids in Sucrose : 

Mesh juice. | in juice. Purity. | No ee: juice. | in juice. Purity. 

Grams. Per cent. | Grams Per cent. 
222 16.2 13.4 82.7 | 5 256 LYS 13.4 85.4 
226 16.7 ney 82.0 6 224 15.4 13.0 84.4 
248 16.2 12.8 79.0 | 
241 15.0 12.1 80.7 pees aN: | nee | 13.1 82.758 
Bi: 
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TABLE XXIII.—Showing analyses of six sets of ten bects each of Plat No. 8. 


[Date : October 27.] 


Average 
No. | weight 
1 beets. 
Grams. 

Ligsese 243 
aa a 303 
asso 250 
erala- 273 


is Averace | a y.4.: a 
Solids in | Sucrose ne vp | solids in| Sucrose , 
juice. | in juice. Purity. No. welene juice. | in juice. Purity. 
Per cent. Grams. Per cent. 

15.8 12.3 THe | secs 253 16.4 13.4 81.7 
16 12.7 Orda Gaeaee 210 15. 6 12.9 82.7 
15.8 12.6 Taal ——_——_ ee 
16.3 13.7 84 Mean 7 oajavoie Rater eeislaee s ae 12.9 80.9 


TaBLE XXIV.—Showing analyses of six sets of ten beets each in Plat No. 4. 


[Date: October 27.] 


Average Solids i | Average | «j-4.; RI 
F olids in | Sucrose . voto)? | Solids in | Sucrose P 
No. weight juice. | in juice. Poniby: | ae. weeny juice. | in juice. Purity. 
Grams. Per cent. | Grams. Per cent. 
1seeao 250 16. 4 12.9 Yiehi7e Waaeaee 285 15.5 12.9 83. 2 
Bais 285 282 16.5 13.5 iE Se nee 221 15.7 12.6 80.3 
2 pose 303 16.0 12.2 76. 3 —_——_—— 
Ae 289 16.0 12.8 SOUOH MMeaneiem 25 5222|2s-5c2 eS 12.8 80 


TABLE XXV.—Showing analyses of six sets of ten beets each from Plat No. 6. 


[Date: October 28.] 


i 


Average ye seal a ee Average] ayia | a 
‘eel | Solids in | Suerose Se - oie}, | Solids in | Sucrose “ 
No. yee juice. | in juice. Eunihys No. weight juice. | in juice. Eeaty 
Grams. Per cent. Grams. Per cent. 
fee 350 16. 6 12.8 (ACI ese 343 15.7 12. 4 79 
2 2253e eu 6 4 12.6 ae 6) || Ghose 282 15.9 12.2 76.7 
aes 15.3 12. 2 9.7 — 
Ace. 377 16.6 12.8 CGM Nit Nal Bh Seateeebe|ssoonesaac 12.5 CEST ( 


TABLE XXVI.—Showing analyses of six sets of ten beets each from Plat No. 6. 


Average 


[Date: October 28.] 


Average 


ae Solids in | Sucrose . : Solids in} Sucrose * 
id pea Juice. | in juice. Eurity No: eee juice. | in juice. oy 
Grams. Per cent. Grams. Per cent. 
Lee are 243 16. 4 13.6 82.9 5 bwaat 293 15.4 12, 2 79.2 
De rehetae 255 16.5 13.3 80. 6 Goes 243 15.7 25 79.6 
Dasce. 288 16.0 12.6 78:8 | 
“Ges 325 16.6 13.6| 81.9 | Meam.|--...-..-/ 3 eee 12.9| 80.5 


MISCELLANEOUS. 


PROCESS FOR THE PRODUCTION OF SUGAR-BEET SEED BY CUTTINGS. 


Andreas Nowoczek, of Kaaden, Bohemia, has patented a process in 
Germany for the production of improved sugar-beet seed by cuttings 
from the mother beet. The process consists in taking the buds from 
the axis of the leaves and cutting them out with as little as possible of 
the flesh of the beet adhering thereto. These buds are treated with an 
antiseptic to prevent them from decay and to prevent the ground worms 
from eating them. The material chosen for the antiseptic is powdered 
charcoal. These buds are planted in beds and produce beets of average 
size which, itis claimed, have all the properties of the mother beet from 
which they were taken. ‘The beets as produced can be planted for seed 
in the usual way. It is claimed for the process that the excellent quali- 
ties of the mother beet are inuch better preserved by this method than 
by the usual method of planting it for seed directly. 


LETTER FROM MR. HENRY T. OXNARD ON THE PROSPECTS OF THE BEET-SUGAR IN- 
DUSTRY IN THE UNITED STATES. 


GRAND ISLAND, NEBR., 
November 7, 1891. 


Deak SiR: I esteem ita pleasure and an honor to be able to write a few words 
briefly regarding the development of the beet-sugar industry and the condition in 
which it exists in the United States to-day. The beet-sugar industry has become 
wellestablished in Europe only within the last half century, and has become a great 
factor in the world’s sugar supply within the past fifteen years, so that to-day more 
sugar is produced from beets than from all the other sugar-producing plants of the 
world combined. This result has been brought about within the last fifty years by 
the Governments of Europe, chiefly Germany and France, subsidizing and encourag- 
ing the production of sugar to such an extent as to diminish the price of that article 
atleast one-half whatit was tenyears ago. The United States, as you well know, has, 
within the past year, by a wise provision of the McKinley bill, offered a bounty of 2 
cents per pound fora limited period for all sugar produced in the United States, and by 
following the example of Germany and France can soon hope to become independent 
of the rest of the world for the supply of its sugar, thereby keeping at home some 
hundreds of millions of dollars sent abroad annually to enrich the farmers and manu- 
facturers of foreign countries. The 2 cents given in the shape of a bounty by the 
United States Government takes the place of the 2 cents which formerly existed 
as a tariff on the importation of sugar. The result of this legislation is, that the 
price of sugar since the law went into effect has fallen 2 cents per pound, the 
consumer paying just 2 cents less than a year ago, and at the same time the de- — 
velopment of the home industry has not been sacrificed, but encouraged, and thatis 
not the only advantage we shall derive, as each factory, similar to the one we have 
built here, means an outlay of about half a million dollars, and the United States 
will require about a thousand of such factories to supply it with sugar in 1900. The 
building of these factories will start up the coal and iron mines as well as the ma~— 
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chine shops all over the United States, giving employment directly to thousands, 
and give a far greater impetus to our national prosperity than could be obtained in 
any other channel. We will also give our farmers an opportunity to diversify their 
crops, and we all know the advantage to be derived from that source. Under the 
old tariff the industry never thrived, but with the stimulus of the bounty, within 
the past eight months, beet-sugar factories have started or are about to be started all 
over the United States. At least twenty States are, in my opinion, well adapted to 
the sugar beet. We have the soil, climate, and capital necessary te become the 
greatest sugar-producing country in the world, and as soon as we have acquired the 
knowledge of the industry which will enable us to compete successfully with those 
countries of Europe, with the aid of the stimulus given by our last Congress, we can 
hope to lead the world in the production of sugar in the next fifteen or twenty years. 

But the supply of the home article is not the only advantage to be gained. I refer 
to the effect of the beet crop on the soil. Properly carried on the cultivation of the 
sugar beet is greatly beneficial to all other agriculture. The deep and careful eul- 
tivation which the beet requires greatly improves the land, the soil becoming thereby 
deepened and the disintegration and solution of the mineral constituents greatly 
accelerated. The tap root of the beet descends to a great depth, loosening the soil 
which most other plants fail to reach. The nourishment thus obtained passes partly 
into the leaves and is left with them on the ground at the time of harvest, and to-day 
in Europe the farmers are anxious to plant beets, as they find their next crop grown 
on the same soil is increased 33 per cent. The pulp, after the sugar is removed 
makes an excellent food for fattening cattle, and can be sold to the farmers for little 
or nothing after paying them liberally for the privilege of extracting the sugar. 

We have in operation this fall three beet-sugar factories, each with a capacity of 
300 tons of beets daily, besides which each factory uses about 50 tons of coal 
and 40 tons of limestone daily, spending in the immediate neighborhood of the 
factory each and every day upwards of $2,000 amongst the farmers for the beets and 
laborers working in the factory, keeping that amount at home which formerly found 
its way to the pockets of the European farmers and laborers. This large sum is dis- 
tributed in the community immediately surrounding each one of our factories, and 
the result has been to build up the towns where our factories are located as well as 
the surrounding farming district; these towns in turn build up the State. Since the 
establishment of our factories In each community where situated the demand for 
labor has so far exceeded the supply that not a single individual wishing to work 
has lacked the opportunity of finding remanerative employment either in the field 
or factory. The Oxnard Beet Sugar Company, located at Grand Island, Nebr., was 
built and operated for a short time last year, working very satisfactorily. This year 
our company has built two new factories, locating them at Norfolk, Nebr., and 
Chino, Cal. Both of these factories commenced operations for the first time this 
year and are now turning out a standard grade of fine white granulated sugar 
which sells readily in competition with the sugars offered by the large refineries. 
We expect to manufacture 9,000,000 pounds of granulated sugar in our three 
factories this year. Besides ours there are three other beet-sugar factories at pres- 
ent in operation, and the number will be largely increased next year, spreading all 
over the northern and central portion of the United States. Itis with pleasure that 
I can inform you, after a very careful study of the subject and practical trial ofsame, 
that a most brilliant future and speedy development awaits this new industry. 

I remain, very sincerely and respectfully yours, 
HENRY T. OXNARD. 
Hon. J. M. Rusk, 
Secretary of Agriculture. 
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LETTER OF TRANSMITTAL. 


U.S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D. C., December 31, 1892. 

Str: I have the honor to transmit, for your inspection and approval, 
the manuscript of Bulletin No. 36 of the Division of Chemistry, being 
a report on the experiments with sugar beets, conducted by your au- 
thority under my direction, during the season of 1892. 

Pursuant to your directions, in accordance with my request the En- 
tomologist, Dr. C. V. Riley, has supplied me with his report on the 
sugar-beet web worm, as prepared by him for the Annual Report of the 
U.S. Department of Agriculture for 1892, which is of special interest 
in connection with the present bulletin. ; 

Respectfully, 
H. W. WILEY, 
Chemist. 
Hon. J. M. Rusk, 
Secretary of Agriculture. 


~ EXPERIMENTS WITH SUGAR BEETS IN 1892. 


Following in the line of the work of last year, sugar-beet seed of high 
grade imported from Europe was distributed to persons who had asked 
for samples. The distribution was made in the early spring of 1892. 
Four thousand pounds of seed were distributed in 8,159 packages, which 
were sent to 2,316 addresses, making an average of nearly four pack- 
ages to each address. Each package was accompanied with printed 
instructions for preparing the soil, planting the seed, and cultivating 
the beets. Printed directions were also sent for taking samples for 
analysis, accompanied with shipping tags for franking the samples to 
the Department laboratory. Special duplicate shipping tags were sent 
to the persons who received seed in Nebraska, with the request to send 
duplicate samples to the experiment station at Lincoln for examination. 


SUGAR-BEET SEED DISTRIBUTED, 


The number of packages sent to each State and the number of persons 
to whom sent in each State and Territory are given in the following list: 


[Packages | Persons \Packages Persons 
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The samples for analysis began to arrive at the laboratory in the lat- 
ter part of September and continued to be received until the 20th of 
December, when further work in analysis of samples was suspended 
for the purpose of tabulating and classifying the results. 


RESULTS OF ANALYSIS OF BEETS RECEIVED. 


In the following tables are given the results of the analyses of the 
samples by counties and States, together with the average composition 


of the samples received from each State: 
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DATA OBTAINED FROM THE SEVERAL STATES. 


Before proceeding to discuss the data in the preceding tables, atten- 
tion should be called to the fact that in previous reports of this kind 
some dissatisfaction has been expressed in some States on account of 
the poor showing of the samples therefrom. In former reports atten- 
tion has been particularly called to the fact that the data obtained by 
this method of experimentation are not wholly reliable and in all cases 
do not truly represent the capabilities of any locality for beet-sugar 
production.. It is true that a large number of data received from a 
given State will indicate in a general way whether or not that State is 
capable of producing a good sugar beet, but where the number of data 
is limited it may be that the agricultural conditions under which the 
Samples were produced were so poor, or the season so exceptional, as 
to prevent a fair judgment of the capabilities of the soil and climate. 
On the other hand, the culture which the samples received may have 
been so fine and the seasonal conditions so favorable as to produce a 
beet far above the ayerage which could be produced in the whole 
State. 

Again, the loss of moisture during transportation, or the failure of 
the farmers to send their beets in as soou as harvested, may tend to 
reduce the amount of water present in the beet and to raise corre- 
spondingly the quantity of sugar therein. Inasmuch as the analyses 
are made on the expressed juice, this would tend to show always an 
increased amount of sugar over that present naturally in the beets. 

All these disturbing influences must be taken into consideration in 
judging the data which have been recorded. This has been said in 
general explanation so as to forestall any criticisms which may be made 
of the data obtained. 

To illustrate more particularly what is meant, attention is called to 
the instance, say, of Colorado and Montana. From the State of Col- 
orado one hundred and twenty-three samples were received for analy- 
sis and from the State of Montana only one sample. Any comparison, 
therefore, between the average results of the two States would be 
simply absurd. While one hundred and twenty-three samples from 
Colorado, showing, as they do, fine possibilities of sugar-beet culture, 
indicate that the State of Colorado is capable of producing beets of 
high quality, the single sample from Montana, whether it proved ex- 
ceptionally poor or exceptionally fine, could have been no criterion by 
which the capabilities of the State for beet-sugar production could be 
judged. 

In connection with the tentative results which have been obtained 
by this kind of work should be taken the characteristics of the soil 
and climate of each locality, and by putting the two together a fairly 
good idea can be formed of the possibilities of beet-sugar production. 
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The reader should carefully bear the above explanation in mind, both 
in looking over the data in the tables and in reading the remarks 
thereon which follow. 


REMARKS ON ANALYSES. 


Arkansas.—Number of samples received, 3. The average size of the 
samples was 12 ounces, and the content of sugar in the beet 9.41. 
Although Arkansas is farther south than the general experience indi- 
cates as a locality for the successful growth of sugar beets, the fact 
that sugar beets can be grown not only in Arkansas, butin other South- 
ern States, shows the capability of the wide distribution of this plant. 
There is probably not a State in the Union where sugar beets can not 
be grown successfully, at least for cattle feeding, and where they can 
not be grown with a fair contentof sugar. It is true that with beets of 
the richness indicated above it would not be profitable to manufacture 
sugar. In other words, it would not be profitable in competition with 
beets of higher quality, yet large quantities of sugar could be made, 
even from such beets. 

California.—Although California is the most promising State for the 
manufacture of beet sugar in the United States, in so far as the pres- 
ent determination has extended, yet the number of samples received 
therefrom at the laboratory was very small. Three factories were in 
operation in California during the past season, viz, the old factory at 
Alvarado and the factories at Watsonville and Chino. The amount of 
sugar made at each one, as indicated by the returns filed in the Office 
of Internal Revenue, is as follows: 


1892. 1891. 


Pounds. Pounds. 


Alam ed aveses wcseecetoee tee 1, 473, 500 | 1,094, 900 
Western wrcens- cscs sce: = 9,316,835 | 4,340,556 
Chino Valleyis..-0--2c.sces 7, 903, 541 2,051, 400 


*Up to December 18, 1892, at which time there was still two weeks’ work, which would bring the 
total up to near 10,000,000 pounds. 


The beets which were received from the State were of fair size and 
showed a high content of sugar. In this connection, however, it must 
be remarked that the beets were long in transit and must have lost a 
considerable quantity of water. They were somewhat wilted and shriv- 
eled in appearance when received. Such beets, of course, would indi- 
cate a higher percentage of sugar than they would really contain in a 
fresh state, and the same remark may be applied to the beets shipped 
any distance by mail or to beets which have been exposed any consid- 
erable time to the air after harvesting, before the determination of the 
sugar, 
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- Colorado.—Colorado furnished a large number of samples, showing a 
great interest among the farmers of that State in the culture of the 
sugar beet. In regard to the content of sugar shown by these samples, 
the remark made with reference to California must also be made here, 
viz, that the amount of sugar indicated on analysis is higher than that 
actually present at the time of harvesting, on account of the loss of 
water during transportation. Nevertheless, the beets which were re- 
ceived from Colorado must be considered as in every way typical. The 
average size was just about what a typical sugar beet should have, and 
the content of sugar and the purity of the juice were in every sense 
satisfactory. 

The experience which has been gained in Colorado and other central 
Western States situated in the high plateaus of the Rocky Mountains, 
is such as to lead to the greatest encouragement to the beet-sugar in- 
dustry in those regions. Especially where irrigation can bé practiced, 
and the climate thus be absolutely controlled, the results from all those 
localities are of the highest significance. Irrigated land is of course of 
much higher value, other things being equal, than that which is not 
irrigated, and hence would be suited to the growth of a crop which 
would yield high returns. If irrigated land be worth from $100 to 
$200 per acre it should be planted in a crop which would yield a net 
profit of from $10 to $20. It is difficult to see how an ordinary cereal 
crop could be made to yield regularly so high an interest on the invest- 
ment. In the case of sugar beets it would be easy to secure a crop 
with an average net profit of the amount mentioned above. The study, 
therefore, of the results from Colorado is of unusual interest for the 
reasons above stated. 

Idaho.—Only one sample was received from this State. This sample 
was very much overgrown, the beets being quite double the size of 
typical beets. Nevertheless the percentage of sugar was very fair 
although the purity was very low. The beets came, as might be ex- 
pected, in a badly wilted condition. 

Illinois.—The samples from Illinois, eighteen in number, indicate a 
beet of only fair quality but of very nearly typical size. Evidently, 
if we regard the conditions of culture as about the same in the dif- 
ferent localities, the soil and climate of [Illinois are not so well suited 
to the production of a vich sugar beet as the soil and climate of Colo- 
ado. 

Indiana.—The soil and climate of Indiana and Illinois are very simi- 
lar in quality and the number of samples received from each State was 
the same, viz, 18. The Indiana samples, however, are slightly richer 
in sugar than those from Ilinois.. The samples from both States, how- 
ever, came in a shriveled condition, showing that they had been har- 
vested for some time before being seut in for examination; hence the 
usual corrections must be made for this cause. 
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Iowa.—Eleven samples were received from this State, having about 
the composition of those of Illinois and Indiana. 

In general it must be said that such results as are indicated in these 

tables must be taken for what they are worth and not as typical of what 
each State can do. 

The larger the number of samples, the oes the vaiue which can 
be placed upon the data. For instance, Colorado with one hundred 
and twenty-three samples would give much more reliable data than 
lowa with eleven samples, especially when we consider that in the re- 
port of last year lowa showed a much larger number of samples and 
the results were so much better than those indicated by the data of 
the present season. 

Kansas.—Kausas has a peculiarly hot and dry climate, not suited to 
the conditions of typical beet growth. Nevertheless even in Kansas 
sugar beets of high sugar content can be produced, as has been indi- 
cated by experiments in former years. Eighteen samples were received 
from this State and these samples were considerably overgrown, being 
almost one-half larger than typical beets. The average percentage of 
sugar in the samples received from the State is fairly good, as indicated 
in the tables. 

Kentucky.—_Two samples were received from Kentucky and these 
were of poor quality. It would be extremely unjust to judge of the 
possibilities of beet production in Kentucky from the samples received. 

Michigan.—Thirty-seven samples from the State of Michigan showed 
an average of rather full size, but with a fine content of sugar. The 
general results of all the experiments indicate that Michigan isa State 
peculiarly well suited to the production of rich sugar beets. 

Minnesota.—Twenty-two samples from the State of Minnesota showed 
that the average size of the beets was very much above the normal, 
while the sugar content was fairly good considering the overgrowl con- 
dition of the beets examined. 

Missouri.—Only two samples were received from this State and these 
were double the normal size. It would be wholly unjust to judge of 
the possibilities of Missouri for beet growing by two such samples. 
There is every reason to believe that the northern part of the State es- 
pecially is well suited to the growth of beets of high grade. 

Montana.—The single sample from Montana (somewhat overgrown) 
is quite insufficient to give any idea of the possibilities of the State. 
Montana, being one of the States of high altitude, would doubtless, in 
proper circumstances, be able to grow beets as rich as those produced 
in Colorado. 

Nebraska.—Two beet-sugar factories have been in operation in Ne- 
braska during the year, viz, at Grand Island and Norfolk. The number 
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of pounds of sugar made, as indicated by the returns on file in the Office 
of Internal Revenue, is as follows: 


1892. 1891. 
Grandwslandesa- = 5cdseaceost, cel LOMTO0 1, 415, 800 
INOTFOl Keo. cor scp cule cote ees | 1,698,400 | 1,218,700 


Fifteen samples only were received for analysis in the laboratory, and 
these were somewhat overgrown, but contained a very high percentage 
of sugar. The experience of four years has now demonstrated the fact 
that beets of high sugar content can be grown in Nebraska, and with 
proper agricultural conditions with a fair tonnage per acre. The study 
of the data obtained at the experimental station of the department in 
Nebraska will be given in another part of this report. 

Nevada.—Nine samples from the State of Nevada indicated a beet of 
rather small size, but with a phenomenally large content of sugar. Ne- 
vada, with proper irrigation, will doubtless be one of those States in 
which the culture of the sugar beet will flourish. 

New Mexico.—Hleyen samples from the Territory of New Mexico 
showed a beet rather above the average size, but with an extremely 
high content of sugar. New Mexico also belongs to the region of high 
plateaus, which under proper agricultural conditions can be made to 
produce a phenomenally rich beet. 

New York.—Only four samples were received from the State of New 
York. These showed a beet rather above the average size, but with a 
very high content of sugar. 

The capabilities of the culture of the sugar beet are well presented by 
comparing the data on the State of New York with those from the high 
plateaus of the Rocky Mountain region. No two climates could be 
more unlike than those of the Rocky Mountain plateaus and the State 
of New York, and yet the character of the beets produced in each 
locality is about the same. Attention has been called in these reports 
to the advantages of the northern part of New York for beet culture, 
and while it would be unfair to judge of the capabilities of the State 
on the analysis of four samples, yet they are sufficient to indicate the 
character of the beets which can be grown. 

North Carolina.—Only two samples were received from this State, 
and therefore no judgment could be formed of a definite nature con- 
cerning it. The samples were very small in size and had a very low 
content of sugar. 

North Dakota.—Six samples only were received from this State, 
showing beets rather overgrown, but with a fair content of sugar. 

Ohio.—Forty-two samples were received from the State of Ohio, show- 
ing an average beet above the normal size and with a fair content of 
sugar. More interest has been shown in Ohio during the past season 
in regard to the sugar beet than ever before, and attention is called to 
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the fact that especially in the northern part there are vast areas suita- 
ble to the culture of beets, and the climate of northern Ohio is certainly 
favorable to the production of a high-grade beet. 

Oregon.—Hight samples from the State of Oregon shared a beet of 
average size and fine sugar content, suitable to the economical and 
profitable production of sugar. Oregon evidently shares with the rest 
of the Pacific coast those special advantages for beet culture which 
have already been demonstrated practically in the State of California. 

Pennsylvania.—Only two samples were received from this State. 
They were rather small in size and showed only a moderate content of 
sugar. 

South Dakota—Thirty samples from the State of South Dakota 
showed an average beet above the normal size and with a fair content 
of sugar. South Dakota has so nearly the same advantages for the 
production of beets as Nebraska that the remarks applied to one State 
may also be justly applied to the other. The only danger to be feared 
in beet production in South Dakota would be the advent of an early 
frost, which would not give sufficient time for the farmer to properly 
harvest and protect his crop. 

Tennessee.—One sample from Tennessee shows a beet below the aver- 
age size and with alow content of sugar. 

Virginia.—Six samples from the State of Virginia showed an average 
beet rather below the normal in size, but with a fair content of sugar. 

Washington.—Fourteen samples from the State of Washington showed 
a beet of full normal size and with a very high content of sugar. 
Washington, in common with the rest of the Pacific slope, shows es- 
pecial advantages for beet culture. 

West Virginia.—Two samples from the State of West Virginia show 
a beet almost of normal size and with a fair content of sugar. 

Wisconsin.—The number of samples received from Wisconsin during 
the past season was much less than usual, due to the fact that the De- 
partment did not have the valuable coéperation of the Wisconsin State 
Experiment Station. The State, however, has been so fully exploited 
in previous experiments that a continuation of them is hardly neces- 
sary to show the great capabilities of it for beet sugar production. 
Twelve samples of beets showed an average considerably above the 
normal in weight and with a fair percentage of sugar. 

Wyoming.—F rom the State of Wyoming three samples were received. 
They were only about half normal size, but extremely rich in sugar. 
Wyoming possesses the general advantages which have been indicated 
for Colorado, and on the irrigated lands of the State sugar beets of typ- 
ical size and high sugar content can be easily grown. The elevated 
plateaus of Wyoming, when properly irrigated, would doubtless prove 
more profitable for beet culture than for any other crop. 

Utah.—The Territory of Utah has high plateaus capable of irrigation 
which are well suited to beet culture. One beet-sugar factory is oper- 
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ated in the Territory, located at Lehi. It is the only factory which at 
this date (December 31, 1892) has made a full report of its operations 
to the Commissioner of Internal Revenue. This report follows: 


The Utah Sugar Company. 


[Season of 1892-'93.] 

Date of Commencing operations (commenced on sirup of previous year, operating 
five days), September 1, 1892. 

Date of commencing operations on beets of this year, September 26, 1892. 

Date of final closing, November 19, 1892. 

Actual time that the whole of the machinery was in operation, thirty days and 
four hours. 

Running time, not including the five days first mentioned, thirty-seven days. 

Number of employés at factory proper, 110. 

Quantity of beets consumed, 9,816 tons. 

Acres of beets consumed, 1,090. 

Yield in tons of beets per acre, 9. 

Average per cent of sugar extracted from beets, 7}. 

Average per cent of sucrose in beets, 11. 

Total amount of sugar made, 1,473,500 pounds. 

Sugar made per ton of beets, 150 pounds. 

Sugar made per acre of beets, 1,350 pounds. 

Molasses left over from season of 1892, 70,603.72 gallons. 

Estimated sugar in molasses left over for further treatment, 185,958 pounds. 

Residue of molasses from season of 1891 worked over in 1892, held in tanks, 50,063 
gallons. 

In averaging the per centum of sugar extracted from beets, the sugar extracted 
from last year’s molasses is included, as the same amount of sugar is left over this 
season in process of manufacture. 

Sugar extracted from last year’s molasses, 131,800 pounds. 


WORK DONE AT THE DEPARTMENT STATION AT SCHUYLER, NEBR. 


The work at the Department station at Schuyler during the present 
year was carried on for the purpose of determining the best methods 
for the production of the beets and for a comparative trial of the differ- 
ent standard varieties of beets grown from imported seed. 

The rotation work of the station was also inaugurated by the grow- 
ing of different crops in such a way as to bring once in four years each 
plat of ground into culture with beets. Wheat and oats were taken as 
the best crops for beginning the rotation, and some very interesting ro- 
tation experiments were made of autumnal-grown wheat, which yielded 
large crops and at remunerative rates. The experiments in growing 
wheat sown in the autumn were of particular interest in that locality, 
where the greater part of the wheat is sown in the spring. It is the 
intention to prosecute the rotation experiments not only in such a way 
as to prepare the land thoroughly for the growth of beets, but also in- 
cidentally to illustrate the best crops for the locality and the best 
methods for the culture thereof. 

In special work of this kind there is a tendency to overlook the im- 
portance of this incidental work. In the growth of sugar beets for com- 
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mercial purposes there is perhaps no agricultural problem of greater 
importance than the proper preparation of the land and the proper ro- 
tation of crops in order to secure a periodic growth of beets, not only of 
high tonnage but rich in sugar. More particular attention in succeed- 
ing years will be given to this branch of the work. 

The importance of this work is especially true for an agricultural 
community such as that in which the station is situated. It is a com- 
munity in which the fertilization of the soil is a problem which has en- 
tirely escaped the attention of the farmer. Blessed with a virgin soil 
of the greatest richness the farmer has continued heretofore to harvest 
his large crops without concerning himself respecting the continual 
drain which he is making upon his soil. 

It has been said in Europe that a beet-sugar factory in any locality 
is a true agricuitural experiment station, and as a result of establish- 
ing these factories every branch of agriculture has been immensely 
benefited. Other crops, such as cereals, potatoes, and grasses, have 
been made to yield far greater returns as the result of the experiment 
lessons taught by the beet fields. It is hoped that some such instrue- 
tion as this may result from the conduct of a beet-sugar experiment 
station organized upon the plan of the one at Schuyler. In the organ- 
ization of the station and in the original plan for its operation this 
_ point was held constantly in view, and as long as the station remains 
under its present management it will be the purpose to carry out its 
work on the lines originally laid down, modifying them from time to 
time as the exigencies of the circumstances may require and as the ex- 
perience gained by the work may indicate. 

The work of the station last year was under the personal supervision 
of Mr. Walter Maxwell, who was assisted in the chemical work by Mr. 
T. C. Trescot. The detailed statement of the work at the station will 
be found in the report of Mr. Maxwell, which is made a part of this 
bulletin. 


EXPERIMENTS {N THE PRODUCTION OF BEET SEED. 


The work of the season commenced during the last week of March. 
The weather was so severe up to that time as to preclude any possi- 
bility of successful investigation. The silos, in which the beets designed 
for propagation of seed had been preserved through the winter, were 
opened on the 26th of March. On the 5th of April the work of ana- 
lyzing the mother beets commenced. 

Each of the beets was subjected to separate analysis, a conical piece 
being bored out of each one of them diagonally in such a way as to 
secure a sufficient amount of pulp for chemical examination without in- 
terfering in any way with the vitality of the beet. Each variety of 
beets was examined separately. These beets, as indicated in the last 
report, were selected by physical appearance during the harvest of the 
preceding year. Those beets which had perfect form and were of the 
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full weight were selected and preserved. At the time the beets were 
preserved a sufficient number was taken to form an idea of the char- 
acter of the whole lot, and this sample was subjected to analysis. 

Another selected portion, representing an average sample, was care- 
fully weighed before being deposited in the silo. On the opening of 
the silos these weighed portions were reweighed, thus showing the 
actual gain or loss of weight in the beets during their confinement un- 
der ground, 

Another average sample similar to the one analyzed the preceding 
fall was also subjected to analysis, thus determining the loss of sugar 
during the winter. 

These two sets of data, viz, the loss of sugar and the gain or loss 
of weight, together form the data for the corrections to be applied to 
the analysis of the mother beets so as to express the data arising there- 
from in figures which would have been obtained had the analyses been 
made at the time the mother beets were siloed. The reason for this 
kind of work is at once apparent. 

The object of the analysis of the mother beets is to classify them for 
the production of seed of different grades. It is therefore necessary 
to know just what the original condition of the mother beet was in 
order to know its tendency to produce offspring of a given kind. It 
would manifestly be unfair to gauge the beets for sugar-producing pur- 
poses from the condition in which they are found in the spring, inas- 
much as the beet would tend to produce the same character of seed as 
would have been indicated by its original analysis at the time of stor- 
ing. Any incidental deterioration during the winter would simply 
effect the content of sugar and not the potency of the parent to re- 
produce a seed of a given strength. 

The dimensions of the silos in which the beets were preserved, the 
methods of their structure, and other data connected with the storage 
of the beets during the winter will be found in the appended report. 

The mother beets were analyzed at the rate of four hundred and fifty 
a day, and only those which were analyzed during the day were taken 
out of the silo and prepared for analysis. 

In regard to the classification of the beets, the following résumé may 
be given: Each beet was numbered on analysis, and at the close of the 
day’s work they were sorted into classes according to the results of the 
analytical data. Three grades were made of the beets of each variety. 

The poorest grade, numbered 2, ‘consisted of all those beets which, 
reduced to the condition in which they were at the time of storing, 
contained from 12 to 16 per cent of sugar in the juice. Of the whole 
number of mother beets examined 3,567 were included in this classtifica- 
tion. 

The No. 1 grade consisted of those beets which on the same basis 
contained from 16 to 18 per cent of sugar. Of the whole number of 
mothers analyzed 830 fell in this grade. 
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The highest grade consisted of those beets of extra quality contain- 
ing 18 per cent of sugar and above. Of this grade a total of thirty- 
eight was obtained. 

The actual loss of sugar in the mother beets from the time of storing, 
October 15, 1891, to the opening of the silos in April, 1892, was 2.85 
per cent, as determined on the average of each variety. On the ana- 
lysis, therefore, of the mother beet 2.85 per ceut was added to the con- 
tent of sugar actually obtained in order to restore it to its normal 
composition at the time of harvest. In this way the classification above 
made was obtained. 

The vitality of the mother beets was almost perfect, not more than 20 
out of 4,435 failed to grow and produce seed. The cultivation received 
was simply keeping the weeds down and the ground loose by hand hoe- 
ing, of which the crop received three cultivations. 

The harvesting of the seed commenced on August 5 on some parts, 
which were prematurely ripened by the hot weather. The harvesting 
was finished on the 24th of August, and, as a whole, resulted in the 
production of seed of fine appearance, great vitality, and excellent 
yield. The total area under cultivation for seed was 98.3 square rods. 
The total yield of seed was 595 pounds, or at the rate of 968 pounds 
per acre. At 15 cents per pound the value of the seed per acre would 
therefore be $145.20. 

The interesting part of the seed-production work will come during 
the next season, when the home-grown seed will be compared directly 
with that of foreign importation. It is confidently believed that the 
seed produced in the locality will have superior qualities in respect of 
vitality and prepotency over the imported seeds. 

At the present time no organized effort has been made in this country 
to grow high-grade beet seed on a large scale to supply the demands 
for home consumption. During the past season about 15,000 acres of 
beets were cultivated in this country. At 15 pounds per acre the 
amount of seed required to plant this area was 225,000 pounds, and, at 
15 cents a pound, the value of this seed was $33,750. Already the 
item of beet seed is one of considerable importance, and in common 
practice it may be said that the expense of beet seed for each acre, 
when properly planted, will be about $2. A great increase in the acre- 
age, therefore, sown to beets would soon create a demand for high-grade 
seed of home production, which would justify a reasonable amount of 
capital in entering into the business on a large scale. 


EXPERIMENTS IN BEET CULTURE. 


The preparation for the crop of 1892 was commenced in October, 1891. 
The land which was to be planted in beets on the following spring was 
at that time carefully plowed, and subsoiled to a depth of 16 to 18 
inches. The surface of the soil was thus exposed to weathering dur- 
ing the winter. The preparation of the seed bed was commenced on 
the 24th of April. 
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The plats designed for the reception of the beet seed were pulverized 
with a disk harrow to a depth of 4 to 5 inches, and afterwards an ordi- 
nary 2-horse harrow was dtawn twice over them. After hoeing, the 
plats were rolled and the seed was then put in with a drill to a depth 
of from one-half to one inch, and the ground rolled a second time. 

The varieties of beets planted were Vilmorin’s Improved, Dippe’s 
Kleinwanzlebener, Desprez, Lemaire, Kleinwanzlebener Elite, and 
Original Kleinwanzlebener. The Knauer variety of seed which was 
planted in 1890 was not planted in the season of 1892 because the beet 
seeds ordered from Europe did not reach the station in time. Before 
planting the seed a test was made of its vitality in a germinating frame. 
The vitality of the different varieties of seed ranged from 36 to 96 per 
cent. Some of the seeds had become moist in transportation across 
the ocean, and the low vitality is perhaps due to this cause. 

The first planting was made on the 50th of April and the planting 
was continued until the 4th of June at various intervals. Details of 
the planting and cultural work of the season will be found in the report 
following. 

One of the most interesting parts of the work carried on, froma 
practical point of view, was the determination of the actual expense of 
growing, harvesting, and delivering to a distance of 3 miles one acre 
of beets. Accurate account was taken of every hour’s work done on 
this plat, which was charged for at full rates for labor and team. No 
charge, however, was made for the general supervision. 

The ravages of the caterpillar, which will be referred to in detail 
later on, unfortunately cut the yield of this test acre down to a very 
low point, and, as will be seen by the details of the work, the actual 
expense incurred was a little greater than the actual cash received for 
the beets. This, however, would not have turned out in this way except 
for the damage done to the crop by the caterpillar mentioned. 

The yield of this acre, which was taken for the experiment, was con- 
siderably lower than that of any other plat, but had it been only equal 
to that of the other plats, there would have been a handsome profit. 

Specimens of the injurious insect were submitted to the Entomolo- 
gist for identification. The methods of treatment suggested by him for 
destroying the insects were also tried. 

In general, it may be said that the agricultural work for the season 
of 1892 was fairly satisfactory in spite of the many adverse conditions 
which were encountered. The production of a crop averaging nearly 
16 tons per acre is certainly satisfactory, especially when, as shown by 
the details of the work, the production of each ton of beets above 13 
per acre is almost clear profit. There is no reason to doubt the ability 
of good farmers to produce a crop of equal tonnage when growing beets 
for the factory. 

It is true that farmers in some cases may have been misled by state- 
ments concerning the protitableness of beet growing. Extreme care 
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is exercised in the published reports of this Department to avoid mis- 
takes of thiskind. On the other hand, discouraging data are not reported 
by the Department, as has been alleged in some quarters, for the sake 
of discouraging the industry, but simply for the purpose of presenting 
to the farmer the actual facts in the case. There is no business, agri- 
cultural or otherwise, which can be conducted with uniform success. 
Failures are always possible and always probable, and the fact that 
some people fail in a business is no argument whatever against the pos- 
sibility of others being successful therein. 

It is the object of the Department in publishing these cultural data 
to lay before the farmer who desires such information accurate data on 
which to base the estimates of his work. It is therefore the purpose 
of the report not only to be scientifically accurate, but also to present 
practical information which can be at once utilized by the farmer who 
does not have the time or the means to make such experiments for him- 
self. 

ANALYTICAL DATA. 

The work of analyzing the beets grown during the season of 1892 
was commenced on the lst of September. The condition of the crop 
on September 1 was hardly such as to warrant the beginning of the 
analytical work. It was far from maturity and in many eases had not 
recovered from the insect ravages of the summer. 

In the publication of the analytical data a departure has been made 
from the course pursued the last year, in omitting altogether the indi- 
vidual analyses and all analyses by groups of tens or otherwise. The 
analytical data which are of value are those which are the means of 
the analyses of any given variety at any given time. Inasmuch as the 
tabular statements of individual analyses take up an immense amount 
of space, without subserving any further practical result than to secure 
a permanent record of the analyses, it has been thought best in the in- 
terest of the economy of space to suppress them. Hach individual 
analysis made, however, remains on record on the books of the Depart- 
ment, so that it will not be lost in case it is desired to consult any par- 
ticular series of results. 

The method of examination was based essentially upon that used 
last year. At each period of examination each plat of beets was gone 
over in regular order and a definite number selected for analysis. 
These selections were made in such a way as to represent accurately 
the average condition of the crop. The whole number of plats was 
thus gone over and the results tabulated before a second examination 
was commenced. An effort was made to go over the whole of the plats 
each week, so as to get a complete weekly record of the progress of the 
crop toward maturity, and also of the period at which it reached its 
maximum content of sugar, both in the juice and per acre, and finally 
toward the end of the season to determine the deterioration to which 
the crop would be subjected on being left too long in the ground or being 
sent too tardily to the factory. 
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Twice during the analytical examinations a measured area of each 
plat was harvested, so that the average weight of the beets could be 
determined and the average yield per acre at that time be calculated. 
The results show that upon the whole there was little variation in the 
actual content of sugar per acre. In other words, that as the content 
of sugar in the juice increased the weight of the beet diminished, and 
vice versa. 

The beets of last year, as well as of this, were uniformly smaller than 
the average best sugar beet should be, being only a little over half the 
size which should be expected of the normal beet. In other words, the 
beets averaged only a little over 225 grams in weight, whereas a beet 
averaging 500 grams in weight would, from an agricultural point of 
view, be far more desirable, while as respects its content of sugar it 
might show a little less in the juice, but still it would be sufficiently 
rich for all practical purposes. 

A glance at the weights of the beets in the different seasons should 
be supplemented by a study of the meteorological data, because the 
varying weight of the average beet was largely a factor of warm and 
moist weather and dry and cold weather; the dry and cold weather 
tending to diminish the weight of the beet, and the warm, moist weather 
tending to increase it. 

It is seen, therefore, that there was a minimum in the weight of the 
beet at the beginning of the season, and that the first maximum was 
reached along about the end of September, followed by a second mini- 
mum near the middle of October and a second maximum near the Ist 
of November. 

In regard to the sugar content of the juice, we find that it was lowest 
at the middle of November and reached a maximum about the middle 
of October, showing a gradual decrease in richness until the 18th of 
November, when the analytical work ceased. 

In respect of the purity of the juice, we tind it following closely the 
sucrose content of the juice, showing a minimum purity about the 15th 
of September and a maximum near the middle of October. 

The practical result of this is that the most profitable time for the 
farmer to harvest his beets in the locality in which these experiments 
were made, and the most profitable time for the factory to purchase 
them is about the middle of October. Practically, of course, it is im- 
possible for all of the beets to be delivered at a factory at this time, and 
there must be some loss both from too early harvesting and too late 
harvesting, and from keeping the beets in silo until they can be manu- 
factured. 

The analytical data gave also some valuable information in regard to 
the maximum yield of sugar per acre; in other words, the actual sugar 
produced per acre by each variety at the period of its maximum sugar 
content. 

The Vilmorin Improved variety produced 3,900 pounds per acre. 
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The Desprez variety produced 4,368 pounds per acre. 

The Lemaire variety produced 4,614 pounds per acre. 

Dippe’s Kleinwanzlebener variety produced 4,800 pounds per acre. 

The Kleinwanzlebener Elite variety produced 5,120 pounds per acre. 

The Original Kleinwanzlebener variety produced 5,989 pounds per 
acre, 

The difference in the amount of sugar per acre consists chiefly in the 
tonnage yielded by each variety and not so much in the varying con- 
tent of sugar. Nevertheless the Original Kleinwanzlebener not only 
had the largest tonnage per acre, viz, 18.6, but also the highest content 
of sugar in the juice, viz, 16.1. 

The means for all six varieties were as follows: 


Merit Ru ON NA Mee Red CLO te sya itato ter aria Giclee sie aleielala'< alse is/sinia © mic Sinje = oie 15.8 
Meanpercentape of sugar in juice 922-2 225.52... 22. see eee aes 13. 1! 
Moan yieldsol SuUPar POM ACI... 2s .,-ccc--s-ce esses eee pounds.. 4, 800 


The mistake should not be made of supposing that the amount of 
sugar per acre mentioned above is what would be obtained in merchant- 
able form. This represents the actual yield of sugar per acre as grown 
in the field. 

The mean purity of the juice for all the varieties was 79.6. 

Had the beets been manufactured by the best approved methods the 
yield of sugar per acre would have been, approximately, 3,200 pounds. 

The comparison of the analytical data obtained during the seasons 
of 1891 and 1892 shows that in 1891 the mean yield of all the varieties 
per acre was 21.7 tons, containing 6,060 pounds of sugar; and for 1892 
the mean yield of all varieties was 15.8 tons per acre, containing 4,800 
pounds of sugar. 

Interesting observations were also made on the effect of different 
methods of preserving beets as respecting their content of sugar. The 
loss in weight which beets undergo, when transmitted through the 
mails, has already been noticed. In a special experiment of this kind 
it was found in a case of a certain number of beets sent from the station 
at Schuyler to the Department laboratory in Washington, that the loss 
in weight was accompanied by a corresponding increase in the per- 
centage of sugar in the juice. In other words, when beets are care- 
fully wrapped as indicated in the directions for transmitting to the 
Department and sent through the mails they suffer no appreciable loss | 
of sugar within the three or four days necessary for their transmission. 
On the other hand, it has been shown that when beets were harvested 
and exposed to the sunlight at a time of rather high temperature not 
only was there a greater loss in weight in four days amounting to as 
much as 37 per cent, but that also there was an actual loss in the 
amount of sugar contained in the beets. This loss amounted to about 
29 per cent in the time mentioned. When the beets were kept in a 
Shed, the loss in weight was also considerable, due to evaporation, but 
the loss in sugar was considerably less. When, however, beets were 
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kept in cold storage or in moist earth the temperature of which was 
below 40°, it was found that there was practically no loss of sugar dur- 
ing a period of over twenty days. There was a slight loss of moisture 
in the beets kept in cold storage and a corresponding increase in the 
amount of sugar in the juice. 

In the beets kept in the moist, cold earth at a temperature below 40° 
but not low enough to freeze them, there was neither loss of weight nor 
sugar. 

The conclusion to be drawn from these interesting experiments is of 
a practical nature, namely, that in the preservation of beets an attempt 
should be made to keep them covered with moist earth and at a tem- 
perature which should not be allowed, if possible, to rise above 40°. 

The idea presents itself here in a very forcible way whether or not 
it would be profitable for beet-sugar factories to provide cold-storage 
cellars for the preservation of their beets, in which the temperature 
could be so regulated as not to be allowed to rise above 40° or fall be- 
low 32°. In such a cold-storage cellar the beets could be kept proba- 
bly for two or three nonths without any appreciable loss of sugar. 

The loss of sugar in beets after they are harvested is doubtless due 
to the vital processes going on in the organism of the beet. In other 
words the beet is living off of itself, no longer being connected with 
the earth and air in such a way as to draw any nourishment from either 
source. This vitality of the beet is almost completely checked when 
itis kept at a low temperature and in a dark place, but it is stimulated 
to the highest extent when it is exposed to a high temperature and a 
_ bright light. In other words, the exclusion of heat and light from the 
organism of the beet will tend to arrest almost completely all the vital 
action and thus preserve the sugar which nature has stored in the beet 
as a source of food supply in secondary growth. 

The general result of the season’s work has shown, first, the effect of 
the season on the crop, showing as the work has done this year that in 
the seasonal condition of 1892, even with more favorable culture than 
was received in 1891, the crop was much less per acre. In the second 
place, the season’s work has shown the danger which may be encoun- 
tered in this country from an entirely new pest in the form of a cater- 
pillar which is liable to attack the crop in the middle of summer. In 
the third place, the work has shown practically the best method of 
storing the beets in order to preserve their sugar content at its maxi- 
mum. In the fourth place, the method of producing a high-grade beet 

seed has been thoroughly worked out and the seed produced in this 
way preserved for future propagation. In the fifth place, the actual 
cost of producing an acre of beets, when labor is paid for by the day, 
has been worked out in its minutest detail and the numbers given 
representing the expense in dollars and cents, may be taken to indicate 
the maximum cost of the production of an acre of sugar beets by the 
method indicated. Although the experiments showed, in the given 
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case, that the actual cost of the beets in money was greater than the 
actual cash received therefor, yet it was shown that upon the whole 
station, had it been cultivated in the same way, there would have been 
a net profit of over $10 per acre. 

These reliable data can not fail to be of the utmost interest to the 
farmer, enabling him to thoroughly foresee the probable cost of the 
production and the probable income which he will receive from a crop 
of sugar beets. 

REPORT OF ASSISTANT IN CHARGE. 


The details of the experimental work at this station are given in the 
report of Mr. Walter Maxwell, assistant in charge, which is as follows: 


U. S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D. C. 
Srr: I beg to submit to you the second annual report of the work of the U.S. 
Department of Agriculture sugar beet experiment station at Schuyler, Nebr., in the 
year 1892. 
Very respectfully, 
WALTER MAXWELL, 
Assistant in charge. 
Prof. H. W. WILEY, 
Director of Station. 


The work of tbe season of 1892, at the sugar beet experiment station, began the 
last week of March. 

On March 26 the silos, in which the beets intended for propagation uses had been 
preserved through the winter, were examined. 

April 5, the work of analyzing the beets which had been preserved in the silos was 
begun. Mr. T.C. Trescot assisted in the analytical work. 

The mode of selection for the mother beets was by examining all of each variety 
grown at the time of harvesting and taking out from the whole every individual 
beet whose properties came within the standard of conditions required. 

The standard conditions were that the beet should be of the form typical of each 
variety and of the size approved for propagation purposes. ‘The beet should have a 
more or less tapering and elongated form, according to the type of the variety, and 
one leading tap root, which is a graduation of the body of the beet to a point, and 
and the body of the beet should be free from coarse side roots and inequalities of 
surface. The foliage system should rest closely upon the body of the beet and 
without a long and coarse-fleshed neck. In respect of the size, no beet was selected 
which weighed less than 500 grams or more than 800 grams. 

The silos in which the mother beets were preserved were constructed upon a plan 
embracing precautions against the great fluctuations and lowness of temperature 
which prevall in this part of Nebraska, and also provision for sufficient ventilation 
and air replacement in the silos. Each silo was 18 feet long, 5 feet deep, and 6 feet 
broad at the surface, the breadth tapering to 4 feet at the floor. Over the whole a 
solid frame roof was placed, which supports a covering of soil 2} feet thick. Venti- 
lation is secured by six ventilators which are placed three feet from each other, and 
which rest with lower ends upon the floor of the silo, the upper end protruding one 
foot above the covering of soil upontheroof. Along, and underneath the floor of the 
silo an air channel runs, of about a cubic foot in space, which is connected at each 
end of the silo with air shafts, which, as the ventilators carry off through the roof 
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the unwholesome and heated air from the interior of the silo, replace the bad air 
with fresh air from outside. The six ventilators are let into the air channel running 
under the floor of the silo; consequently as the hot and foul air passes off the re- 
placement with fresh air is immediate and complete. The ventilators are opened 
and closed as the degree of temperature of the air requires. The beets in the silo 
were packed in moist sand, each layer of beets being interlaid with an inch layer 
of sand and not being allowed to touch each other. The use of moist sand was 
made in compliance with the principle of siloing which includes the securing of a 
low temperature, in order that growth shall not proceed, and a moist atmosphere, 
which prevents a loss of moisture from the beet by evaporation; in brief, that the 
normal conditions of the organism may remain unchanged during the period of 
storage. The beets were laid up to within 6 inches of the ground surface, the space 
between the last layer and the roof of the silo being left vacant, the airspace acting 
as a protection against low temperature and also for ventilation. 

In order to observe the operation of the mode of siloing with respect to the loss'of 
weight, and incident changes in the organism of the beet, as a consequence of its 
vitality and of evaporation, a given number of beets, whose weights had been taken, 
were placed in the middle of the silos and tags attached to each beet bearing the 
weight. In the spring those beets were reweighed and the change in weight ascer- 
tained. Out of ten beets placed thus in the silo only three could be relied upon, the 
tags upon the others having become so saturated by the moisture that the numbers 
were no longer legible. The results obtained with the three beets were as follows: 


| | | Total 
Date. | No.1 beet. | No. 2 beet. | No.3 beet. weight. 
a ES Sen 
Grams. | Grams. Grams. Grams. 
INOVEMDEL' 2's = hens ce ces eecisn's'asseeeeeseuenios se eaceee 800 | 758 781 2,339 
rile teh Aci so een eat te ee ek ee oe 797 | 780 768 2) 345 


There is a difference of behavior observed by the individual beets, but the total 
result shows a gain of 6 grams in weight, which indicates that no change had taken 
place, practically, in the water contents of the beets. 

The beets had already commenced to shoot at the time that the silos were enenens 
small, yellow leaves appearing on most of those which were exposed to the faint 
light admitted through the ventilators. A small loss of sugar was, without doubt, 
caused by the premature growth which would have been preveated by removing the 
beets three weeks earlier from the silos and placing them in the earth, the tempera- 
ture of which was little above the freezing point. The only modification that could 
have been made with advantage in the control of the silos and mode of preservation 

vas the removal of the beets from the silos in the early part of March instead of the 
second week in April. The moving of the dense mass in which they were packed 
and placing the roots in single layer in the cold earth 1 foot from the surface would 
have deferred even the initial degree of growth which had occurred until the period 
of “planting out,” which is the latter part of April and early May. 

In the work of analysis just so many beets as were required for one day (the mean 
day’s work was 450 beets) were taken out of the silo in the morning, the silo being 
at once closed up and the light shut out. The sample was taken out of each beet 
with an auger-like sampling machine, the sample consisting of a cone of the size of 
a man’s fore-finger. The pulp is obtained in a finely comminuted condition. The 
cone or sample is taken from the beet in a diagonal line, the borer entering the beet 
at its lower end and passing diagonally through towards the top, care being taken 
that the outer rind of the beet is not punctured and broken through by the instru- 
ment. The latter precaution was observed in order that the beet, when planted out 
in the ground, shall present an intact surface to the weather conditions, and in par- 
ticular that rain water shall not be able to run into the root. 
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The sample, is brought into a hand-press and the juice completely expressed. In 
the extracted juice the sugar content is determined by means of the polariscope. 

Each beet is sampled and its richness in sugar determined according to the 
method given, and the sugar content is made the basis of a division and classifica- 
tion of the beets into grades, which are distinguished from each other by their less or 
greater richness in sugar. The actual method of classification which was followed is 
seen from the following details. Each beet is numbered. The juice expressed was 
placed in a beaker, marked with the same number. The number of the juice was re- 
tained through each process of the analysis, and until if was recorded in the book of 
analyses, with the per cent of sugar that it contained. The beets were then classitied 
acording to the data obtained. 

After the classification of the beets, which had made up the work of the day, they 
were immediately placed in the earth, in pits 1 foot deep, and covered with soil toa 
height of 14 feet. Each grade of each variety was carefully placed to itself, and 
the beets were laid in the pits with the heads downwards, in order that they should 
rest upon the floor of the pit, whose temperature was still nearly at freezing point, 
and protected from the increasing heat of the mid-day April sun. In those pits the 
beets remained until taken out for immediate planting. 

In stating the analytical results, in the first place, a table will be given showing 
the actual sugar content of the beets of each variety as they came out of the silos 
and the mode of variation of the sugar content between the minimum and maxi- 
mum. Afterwards, the sugar content of the beets at the time of removal from the 
silos will be compared with the amount of sugar present in the beets at the time 
that they were taken out of the soil in the previous autumn (October) and at the 
time when they were placed in the silos for the winter (November). 


Table giving the sugar content of the beets of each variety, and the mode of variation of 
the sugar content between the minimum and maximum. 


Vianioty 9 per (10 per | 11 per | 12 per | 13 per | 14 per | 15 per] 16 per | 17 per) Total 

auiey cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | beets. 
Vilmorin’s Improved -.----- 38 | 161 268 295 170 50 UN ee ee wd les 986 
Dippe’s Kleinwanzlebener - 37 115 196 245 211 53 8 UW ioeeses- 866 
LDCR TNE Seige poe a a neeeaeee 144 337 331 243 78 10 3 | sSsiot nelle eee es 1,146 
GE MMAIT Gye = je = 56 .c5 2 = 44 93 127 99 59 8 3 1A ae eres 434 
PRG Were a atistas oops axe = 58 | 166 169 128 79 32 4 PAN Seer 638 
Kleinwanzlebener Elite -.. 32 72 93 76 50 30 8 3 i 365 
4, 435 
Rejected beets, or such as contained less than 9 per cent of sugar.--.-......-.....-..---. 445 
4, 880 


The data contained in the above table give the content of sugar in the beets at 
the time of their removal from the silos in April. The normal and real sugar con- 
tent and standard of quality of those beets was the per cent of sucrose found in 
them by analysis in the previous autumn, and when the crop was at its period of 
maximum value. But the data in the table given, placed in comparison with the 
known sugar content of those beets last October, show the loss of sugar which had 
taken place between the date of harvesting the beets in the autumn and removal 
from the silos in the spring. And these data are of the first value in studying the 
results obtained by different modes of autumn and winter preservation, and of ob- 
serving the period when the greatest loss of sugar takes place. 

The mother beets were not placed in the silos at the time of harvesting the crop; 
they were put into small pits in the field as soon as they were removed from the soil, 
and they remained in those pits three weeks, after which they were transferred to 


46 


the silos for the winter. The following table shows the content of sugar in the beets 
of each variety as indicated by analysis on the given dates: 


1891. 1892. 
Variety. ee 

October 15. | November 6.| April 10. 

Per cent. Per cent. Per cent. 
RMALMOrINIS IN PrOVed eee eaer ose e cis - ace ene ene nee eeee 14.6 12.9 11. 90 
Dippe’s Kleimnwanzlebener ----:.--. ~~. 2)... oe cee anemones 14.5 12.5 12. 12 
TOYS REV AS Sodnaod hb stn one Soo ae or Ss ORNs SpEaaaAeSaeScsccoocIa 14.4 12.5 11.12 
GN ART OSE se cic errs see rele era aime ate ae inte ix ini: <ininleieis/sielafmsesotatwiatn steferreinie 14.1 13 11, 44 

TIGRE Ma dS hese Iasi 6 een Dee B EEE Hone adaopaddsbeGod 14.8 11.6 11. 37 : 

Ral einwiani7 le NeEnOreh wipe eevee tole ne he wo ete anita einiete mito eatarate 14,5 12.7 11. 86 
IM(GAnNS spre ser mete ete mm enls cle Saineleeienioae esc: cients enone nes 14.5 12.5 i. 65 


The above table shows that the sugar content of the mother beets had fallen, be- 
tween the dates of October 15, 1891, and April 10, 1892, 2.85 per cent. It is ikewise 
observed that the chief loss of sngar took place between October 15 and November 6, 
the reason of which circumstance will be discussed on a later occasion and in rela- 
tion with certain other data on the subject. 

It has been shown by the latter table that practically a loss of 3 per cent (2.85 per 
cent) of sugar had taken place in the mother beets between the time of harvest in 
the autumn and the dates of theirremoval from thesilosin thespring. Thatamount 
requires to be added to the sugar content of each beet analyzed in the spring, in 
order that the normal and real quality shall be understood, and that the actual qual- 
ity of the several grades, which were planted for the production of seed, shall be 
clearly established upon the normal sugar content of the beets at the period of ma- 
turity in the previous autumn. It is very evident that the sugar content of the beet 
at the time of full development and ripeness is the actual expression of its standard 
of quality, since the content of sugar found in the beet in the spring is wholly de- 
pendent upon the mode of preservation which has been adopted, and it is possible to 
treat the beets ina way which would cause a loss of more than one-half of the sugar 
contained. 

The beets of each variety were resolved into three grades of quality, distinguished 
from each other by the sugar content. The following table gives the normal sugar 
content of the beets of each grade, with the number of beets of each grade planted: 


Extra quality! No.1 grade | No.2 grade 


beets con- beets con- beets con- 
Variety. taining from | taining from | taining from 

18 to 20 per | 16 to 18 per | 12 to 16 per 

cent. cent. cent. 
Mi ne hoy Goyer nels ls ae se adeeb odo ececr onde soasombasssoecco 4 220 762 
Dippe’s Kleinwanzlebener ......-.-.----------------------- 9 264 593 
DE@BPTOZ -- 0 oe eo ne eee ee eno eno ne ee ee ne een nee ene ane 3 88 1, 055 
IUGR NeSosee -ipbacian acdc ashe anz eee senor gss aageSee ned gece 4 67 2363 
LG) oh ae ee ee OP eA ON Sn. SE Bi OG 6 111 521 
RilemwanzlebeneriMlitiese sas -% «<5 ceemercie eee eres tele els teeter 12 80 273 
RR Ota as ciontre secon ts cca e ain ele eal arelste Renee eee ce iateietens nie 38 830 3, 567 © 


The setting out of the mother beets was done on May 4, 5, and 6. The varieties 
were planted at points on the station field of extreme distance from each other in 
order to prevent the action of insects in hybridizing. The beets were planted in 
rows 3 feet apart, with a distance of 2 feet between the beets in the row. The 
planting was done by hand, the beets being set into the ground at a depth which 
left the head of the beet level with the surface. The soil was pressed moderately 
around the beet as it was placed in the hole, care being taken not to damage or 
break off the young shoots which were making an appearance. 
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Extremely favorable weather for the mother beets succeeded the time of setting 
out, and the roots took an almost immediate hold of the ground. In ten days the 
foliage was 6 inches high, and there were not more than twenty beets out of the 
4,435 planted which did not grow and produce seed. 

The ground around the beets was kept clean and loose by hand-hoeing, the opera- 
tion being repeated three times during the season of growth. 

The progress of growth was steady and strong up to July 15, at which date the 
vigor of the crop and the “ seed-stand” were magnificent. After that date a period 
of extremely high temperature set in, which continued almost without a respite up 
to the end of August, and, with the high temperature, a minimum rainfall was re- 
corded, which combined conditions of weather produced a premature and somewhat 
irregular ripening ofthe seed. It was estimated that the seed would be ready for 
gathering about August 15; but, in consequence of the conditions of the weather 
described, a first portion of the prematurely ripened was collected on August 6. 
The first collection was small and somewhat dried up, but had an abundant vitality. 
The second collection, made from August 12 to 16, was seed of excellent size, weight, 
and quality. The third and last collection, made from August 20 to 24, was good ~ 
and of perfect maturity, but hardly so bright in appearance as the second collection. 

The seed was gathered by hand, being stripped from the branches of the stand. 
By making three several collections all the seed was obtained in a perfect condition 
of maturity. When gathered, the seed was laid out in the sun upon boards and 
pieces of burlap and thoroughly dried, after which it was separated from particles 
of leaf and branch by use of a winnowing machine. The winnowing or cleaning 
process not only blew out all dust, leaves, and shreds of branches, but the seeds 
of undersize, underweight, and imperfect maturity were also separated, thus pro- 
ducing a sample of seed of excellent appearance, and sound and high quality. The 
seed from each grade of mother beets of each variety was collected, cleaned, weighed, 
and preserved separately. The extra quality grade will be used exclusively upon 
the experiment station in further high-class experimentation. No. 1 grade will 
also be used, in some portion, by the station for experimental purposes. No.2 grade, 
which may be considered as seed of an ordinary commercial quality, will be dis- 
tributed or sold for the production of beets for factory use. 

The actual results obtained with the six varieties used in the production of seed 
are shown in the following table, in which the area of ground planted and the 
weight of seed collected are given: 


Vin eiaa Totaht. | Vield per 
ariety Area. | Weight. nnd 
, ‘ Rods. | Pounds. | Pounds. 
PRUE S ON REO VOU on = «clamav crew's a siete en na ee == junc ae isle micine oicimislominw cle 20 117 936 
Pp pa suiMloimiwal7Z1ODGNeLr, os. <. << jocen esse seseccetee sect hes eese scenes 20 128 1, 024 
WS 2G sco to sosee0 sosecb sesso pepeeboroce op coos coteererbenss sbeeenosbeeer 24 92 613 
MER EE ete ears See ae ole nie ois wie Sie me ccie aimee cd scwece se mnctmacceteas 10.3 66 1, 056 
RnaUOr se. - == s2S52 dose ee seco Sopa soeases se poo se eoaeesenesoss5e 356 15.0 126 1,344 
CLAN RO HDNOLS HL GG coe ass ceeuiecec seeek sacions a2 e ocda Nui vase ceeaease. 9 66 1,173 
TWO ccemt so Sree a ea ee 98.3 595 1, 025 


The actual yield from 98.3 rods of collected, cleaned, and weighed seed was 


Vu (DP 2072p 2 as ¢ SRO E DRG e ES ORAOC SOD o> Uae e EEC SeE eee ene tS pss ee ee meee es 968 
Value of 595 pounds, at 20 cents per pound ...........-..--.-------- weiss os seeeis Ssie fens neers) eins aie $119. 00 
TOE TPT IGT. iis AAC SERS SR AH wi oy OPS S'S Se a 193. 60 


A record of the cost of production of the seed was not made. 


Such an estimate or 


record would be of an extremely complicated character; including the cost of the 
production of the mother beets in the previous year, the expenses of siloing, ana- 
lyzing, and classifying the mother beets, in addition +o the cost of cultivating and 
harvesting the seed. Nevertheless, such an estimation of the cost of seed production 
will be made in the immediate future. 
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These experiments, which represent the first endeavor to produce sugar-beet seed 
by the striet methods of selection and culture which are practiced in Europe, and 
which have brought the European varieties to their present standard of excellence 
and value, are a trustworthy, although an initial, indication of what it may be pos- 
sible to accomplish in the soil and climatic conditions of the region in which the 
station is located. However, nothing more can be stated with assurance until the 
home-grown seed has produced at least one generation of progeny, and it is found 
that the beets grown from the seed are equal in size and content of sugar, and the 
seed produced from those beets equal in quality to the seed imported from Europe 
and the beets grown therefrom. So far, the indications are full of promise of suc- 
cess. 


CULTURAL SEASON OF THE BEET CROP. 


The cultural season of the beet crop of 1892 was begun in October of 1891. The 
plowing and subsoiling of the land intended for planting in beets were done in the 
third week of October, and comprised the autumnal preparation for the next year’s 
crop. 

With the exception of three acres which had produced beets in 1891, the whole of 
the remaining portion of the station field had been laid to fallow in the summer of 
that year. The ground was virgin prairie, which had not produced a crop, and it 
was essential, in the first place, that a mode of treatment of the soil should be 
adopted by which the excess of undecayed organic matter would be most rapidly 
changed and reduced to the measure not inimical to sugar-beet production. 

Breaking up the ground to a depth of 9 inches, in May, 1891, and a method of fal- 
lowing which kept the soil in motion and exposed to the action of the air and sun 
during the course of the summer, was a means of causing the most rapid oxidation 
and decay of the vegetable matter, and of converting the superabundance of organic 
nitrogen into inorganic forms, capable of being utilized for plant nutrition. An 
analysis of the soil had shown that the nitrogen present in the soil ata depth of 12 
inches was as great as the amount found in the upper 6 inches, and for that reason 
the fallowing was conducted to a depth of 9 inches, in order that the largest possible 
mass of soil should be exposed to the action of the air. 

In October the land of nearly the whole of the station was in the condition pro- 
duced by such a course of fallowing. The plats selected for bearing beets in the fol- 
lowing season were again plowed and to a depth of 10 inches, and subsoiled to a 
depth of 6 inches, thus securing the stirring of the soil to a depth of 16 inches. The 
width of furrow taken by the plow was 10 inches, ora width no greater than could 
be moved by the share of the subsoiler. In sucha way the land was laid up for the 
winter, and was not touched again until the season of preparation in the following 
spring. 

The work of preparing the soil for the reception of the seed was commenced in 
the spring on April 24. The act of preparation of the seed bed was delayed later 
than was desirable by the wet condition and low temperature of the soil. It is, 
however, more advantageous and better practice to delay the operations if the con- 
dition of the ground is not satisfactory. 

The labor in the spring preparation of the seed bed was reduced to a minimum by 
the work of heavy cultivation which had been done in the autumn, and the fine 
state of pulverization of the soil which had been wrought by the action of frost 
during the winter. The actual preparation for planting was made in the first place 
by moving the ground to a depth of 5 inches with a disk harrow; afterwards a two- 
horse harrow was put twice over, when the ground was rolled down and the seed 
putin. After drilling in the seed with a one-row horse drill, the ground was rolled 
a second time. The details in the work of preparation and light cultivation of the 
ground were in the most part identical with the same in 1891, the latter being 
described in full in the report of that season. 
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The varieties of beets grown upon the station in 1892 were the Vilmorin Improved, 
Dippe’s Kleinwanzlebener, Desprez, Le Maire Pere et Souer, Kleinwanzleben Elite, 
and the Original Kleinwanzlebener. ‘The variety Ferd Knauer, which was one of 
the six varieties grown in 1891, was replaced in 1892 by the original Kleinwanzle- 
bener, owing to the circumstance that seed of the former variety could not be pro- 
cured in time for planting. 

Before planting, the quality of the seed of the six varieties was tested by special 
germinations, which were conducted in the station laboratory, and the degree of 
vitality observed is given in the following table, which states the rate as well as the 
measure accomplished by each variety. 


Vitality of seed. 


(One hundred seeds of each variety were planted; date of planting, April 27.] 


ea sy Dippe’s | Kleinwanz-| Original 
WATIQUIGS pon ccnecee n= = ----- - Aer | Desprez. | Lemaire. | lebener | Kleinwanz- 
= P ~ "| lebener. Elite. lebener. 
Visible on— Plantlets. | Plantlets. | Plantlets. | Plantlets. | Plantlets. | Plantlets. 
[oto eee 8 0 0 3 1 0 
iociic sd CHoRa oes eos 20 2 0 7 7 0 
Gee mera cryas c)s)hate 54 31 0 30 | 55 22 
aang Be setae soesaer 78 50 8 56 80 62 
Gio ete Bo tee bebe 89 59 20 66 85 84 
Dee SeASoc Seenoonees 93 66 26 81 85 89 
UisSaSee eee seeeeeeeee 94 70 29 85 85 89 
eS SE AEE ee 96 70 33 85 85 89 
Wine SAS a tes AS aNeerer 96 70 36 85 | 85 89 


The notable features in the germination are the high vitality of the Vilmorin va- 
riety and the extremely low germinating power of the Desprez. 

April 30 the first seed was planted. One acre was drilled with seed of the Vilmo- 
rin Improved variety. The ground was in the finest condition of tilth, the seed bed 

- being a mass of fine moist mold, and the temperature of the soil was 54° F, 

Heavy rains immediately followed the first planting, and all further planting was 
delayed until May 20. Therains were accompanied with extremely low temperature, 
which caused a lowering of the temperature of the soil of 12° from the date of 
planting the first seed on April 30. The coldness of the ground delayed the germina- 
tion of the seed, and the plantlets of the seeds sown on the last day of April were 
not visible along the rows until May 18, which was nearly twice the length of time 
occupied by normal germination. From May 20 the temperature of the air rose rap- 
idly, and an equally rapid response was seen in the state of warmth of the soil. 

The action of temperature upon germination was well illustrated during the 
period of planting, and some observations of interest are given in the following 
table: 


| | Date of 
| Mean tem- 

cre Date of | ‘ .| appear- 

Variety. ‘planting. Basu of Ande GE 

; plants. 

: ; Days.) © 

SOS ESCNS ELIE CO VEU (tee eisai las a= staat= Selere tet = Wie oe Pasa olarntn ere oan < Apr. 30; 18 | 46 May 18 
pee: Kleinwanzlebener | May 20 10 | 56 | May 29 
IST ORY. oc on cetho ships Soke Bade GIDE SS65 och Se ae Coe SoS ESCE aC Sas | 25 | 9 | 60 June 3 
ESTES Ee etre = esiniv aici aia) = aleaie.= << Sas Se eieielw eons s 26 7 | 60 June 2 
leinwanzlebener Elite. .... 26 | 6| 61.5 | June 1 
5 4 


Original Kleinwanzlebener | 31 | 64 June 
| | 


Flat-hoeing was begun May 27, upon the plat planted on April 30. The ground 
was extremely soddened and caked by the heavy rains that had fallen during May 
and the hot sun at the latter part of the month. By hoeing, the plants were re- 

13610—No., 36 4 
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leased from the encrusted condition of the surface, and they made a rapid growth, 
so that on June 8 they were large enough for thinning out. 

The later-planted plats made a rapid growth; and, with the exception of the plat 
planted with the Desprez variety, all were a full andregularstand. In such respect, 
the season of 1892 was much more advantageous than the season of 1891. In 1891 
the period of germination was extremely dry, and the plants came up at two differ- 
ent times. The planting season of 1892 was very moist, and all the seed germinated 
simultaneously. 

The work of thinning out commenced June 8. Several of the workmen who had 
been employed upon the station in 1891 applied for turther service, and they were 
reémployed. Those men were already fairly well acquainted with the nature of the 
operation, and not only was the difficulty of training green hands very much les- 
sened, but the amount of labor accomplished daily by each man was very ere 
increased and the cost of the operation proportionally reduced. 

The saving in time and expense which was effected by the greater skill of the 
workmen in the operation of thinning out the beets was the least important indica_ 
tion of increased expertness. ‘The work was done in a precise, clean, and effective 
manner, and with a minimum of damage to the standing plants. Special experi- 
ments conducted last year showed that an unskillful handling of the plantlets in 
the process of thinning out may produce results of a disastrous character. It was 
seen that when the plants which are left standing are unduly disturbed in their con- 
nection with the soil, by the act of removing the surplus plants, not only the growth 
but the form and sugar content are later most materially affected. Those experi- 
ments were repeated in the season of 1892, and with results of a still more emphatic 
character. Plantlets which had been roughly handled were afterwards taken out of 
the ground and examined under the microscope. It was observed in each of thirvy 
examples that the end of the taproot of the plantlet was ruptured and the rootcap 
was displaced. Further, a given number of such plantlets were replanted in a row 
parallel with another row of plants which had been thinned out with particular 
care, and the two rows were allowed to grow, under conditions in every other re- 
spect analogous, until the period of maturity, when the plants of each row were 
taken up, examined, weighed, and the sugar contents determined. In the first 
place, the beets from the row which was manipulated with great care at the time of 
thinning out, were perfect in form, without exception. The beets, however, from 
the transplanted, and more or less injured, plantlets exhibited an extreme degree of 
deformity. Amongst ten of those beets eight had failed to develop a taproot, and 
in place thereof three to five coarse prongs or fingers had grown out. The beets 
were utterly deformed, and without any points of resemblance to the other beets 
grown by the side of them. The weights and sugar contents of the respective beets 
were as follows: 


Weight 


| Number | of beets | Sugar Purity 

| of beets. | (mean of | content. | of juice. 

10 beets). 

| Grams. | Per cent.| Per cent. 
1Osizormr (tlt osGl i ipenormcic boa me aaS serge scene acidosasenon ond cece 10 358 11.6 74.4 


Conrectivformed beetss--nae eek aoe oe eciee eles =e eee er 10 | 324 15.0 79.7 


It is seen that while the well-formed beets were of an excelient quality, the de- 
formed beets were below the standard (in sugar content and purity of the juice) 
required for manufacturing purposes. And the results of those experiments urge a 
still more emphatic insistence upon care and a correct mode of manipulation being 
practiced in the operation of thinning out the beets. If the success of a crop can 
not be wholly assured by care and expertness in the work of thinning out, its pros- 
pect and value will be decidedly ruined by ignorance and neglect at that particular 
period in the history of the plant. 
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Thinning out of all the plats was completed on June 18. The work was accom- 
plished, in all respects, in an almost perfectly satisfactory way. The distance be- 
tween the rows, upon all the plats, was uniformly 18 inches. ‘The distance between 
the plants in the row was, in the early-planted plats, 8 inches, and in the late-planted 
plats, 9 inches. The plants appeared to be of one uniform size, and the distribution 
over the ground showed the utmost attainable regularity. 

About five days after the operation of thinning out the horse hoe was passed over 
all the plats. The ground, however, was particularly free from weeds, which was, 
in part, owing to the fallowing of the previous summer, and likewise to the circum- 
stance that the ground was thoroughly moved by the hand and horse hoes as soon 
as the plantlets were visible in the rows. One day’s labor, employed before the 
weeds have gotten a stronghold of the ground, will save the labor of several days 
later in the season. After the first time horse-hoeing, the hand hoe followed amongst 
the plants, every stray weed being cut out, the ground thoroughly removed, and the 
“double plants” drawn out which had been overlooked in the operation of thinning 
out. The hand-hoeing was again followed by the horse hoe, the operation being 
twice repeated at intervals of one week. The ground at the end of those operations 

vas not only free from weeds, the surface, to a depth of 3 inches, was in a state of 
great fineness, looseness, and porosity, which condition favored a ready circulation 
of air in the upper layer, and prevented the rapid escape of moisture from the lower 
soil. 

The operation required to complete the work of cultivation was the “soiling up.” 
The foliage of the beets, as well as the root development, were too far advanced to 
allow of further work being done either with the horse or hand hoes, excepting the 
act of drawing up the loose soil from between the rows around the plants in the 
rows. That operation was performed between July 7 and 13. Upon the latter date 
the cultural period of the season closed (with the exception of some detail work con- 
ducted on certain very small plants, which will be spoken of later and in relation 
with the results obtained). 


AN INSECT VISITATION. 


The high condition of promise which the plats of all varieties exhibited in the 
middle of July, when the cultural work closed, was not maintained very long. On 
July 20 it was observed that a caterpillar had appeared upon the foliage of the 
beets, and in very threatening numbers. Although the visitation of those insects 
was extremely localized, and the sphere of their operations confined to patches of 
small area, yet the total damage was very great. Efforts were made to destroy the 
caterpillars before they could get into the ground to prepare for the production of a 
second generation. Preparations of Paris green were applied with sprinkling cans, 
the whole of the attacked portions of the plats being treated. Also Persian insect 
powder and white hellebore were tried, but the difficulty of applying insecticides 
in the form of a dry powder, and particularly in the presence of the winds which 
are usually blowing in Nebraska, rendered the application of substances in solution 
or suspension a more convenient and likewise a more effective operation. Paris 
green in suspension (one teaspoonful to one gallon of water) was applied to all the 
plats which were attacked, and evidently a a very considerable effect. Twenty- 
four hours after the application of the insecticide great numbers of the caterpillars 
were lying dead upon the ground. Unfortunately, however, the application of the 
Paris green was not made until a great number of the insects had left the leaves 
and gone into the ground, there to go through the stages of metamorphosis previous 
to their reappearance in the winged form as moths. 

In the meantime communications were being conducted with the Division of 
Entomology at the U.S. Department of Agriculture, Washington, D. C., concern- 
ing the character of the visitation, the natural history of the species, and the 
mode of lessening the ravages or destroying the insect. On August 5 a communica- 
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tion was received from Mr. L. 0. Howard, acting Entomologist, in which he said: 
“The matter is a very interesting one, and the insect is new to us. It seems to be a 
near relative to the so-called garden webworm (Kurycreon rantilis) which did great 
damage to cotton, corn, and many garden vegetables in Kansas, Colorado, Nebraska, 
Indian Territory, and northern Texas in 1885. It is a different species, however, and 
I find no account of it in the literature of economic entomology. It is quite likely 
that another generation will appear this summer unless your remedial measures have 
been extremely effective. The record of your experiments is very interesting, and 
there is no question but that the Paris green treatment is the best, everything con- 
sidered. It would be desirable for you to determine the amount of Paris green which 
can be applied in solution without burning the foliage of the sugar beet, as this 
point has not heretofore been definitely ascertained.” 

Certain experimental data had already been obtained upon the question of the 
strength of solution of Paris green required to effectually destroy the insects in great 
numbers; and certain general, but no specific, observations had been made in order to 
determine the strength of solution that could be applied without damage to the beets. 
It was found that a solution containing one teaspoonful of Paris green to 1 gallon 
of water was effective in destroying all insects that were upon the upper surface of 
the leaves, and which ate of the sprinkled material. Many of the caterpillars, how- 
ever, were upon the underside of the leaves, where they were protected from the 
insecticide applied, and, moreover, continued to feed upon the epidermis of the 
under leaf with complete immunity from its action. For the reasons indicated in 
the above remarks the application of insecticides can be only partially effective. 

There is further the consideration of damage done to the crop by the application 
of insect-destroying substances. Where a solution of Paris green of the strength 
already given was applied and an overdose fell upon certain leaves those leaves were 
burnt through into holes, or turned brown in the places where the arsenical mixture 
lodged. However, a solution of the strength stated did not do an appreciable 
amount of damage, either to the foliage or the roots. 

The intimation made by Mr. Howard, that a second generation of the insect might 
be expected to appear during the summer, caused a most careful daily attention to 
be given to the matter. The caterpillars of the first generation had wholly left the 
beets on August 1. On August 8 a number of gray-colored moths was observed. By 
the following day the number of those moths appeared to have increased a thousand- 
fold. If the foliage of the beets was disturbed they rose in cloud-form, and they 
were generally distributed over the greater portion of the plats. 

About 100 of those moths were caught, inclosed in a box, and sent to the Depart- 
ment at Washington. In speaking of them, Mr. Howard said: 

“In my last letter I hazarded the guess that the insect would prove to belong to 
the genus Euryereon, and that it would be closely allied to the common garden web 
worm of Kansas, Nebraska, and other Western States—Eurycreon rantalis. The 
moth you sent is Lurycreon stictalis. Please watch the eggs which it is depositing 
upon the beet leaves, and send us larvee which may hatch from them.” 

The leaves of some beets were examined under the microscope and the eggs of 
the moths observed. The eggs were deposited in minute groups, and exclusively 
upon the underside of the leaves. On August 20 the eggs were noticed to be hatch- 
ing out, and numerous caterpillars of a very minute size were already upon the 
leaves. On the following day it appeared as though the whole crop were infested 
and doomed to utter destruction. Upon some plants 150 insects were deposited and 
were consuming the foliage at an extreme rate. No time was lost in the effort to 
destroy the second generation before it got a complete hold of the crop. Arsenicals 
were applied by sprinkling, the solution containing one teaspoonful of Paris green 
to a gallon of water. All the plats were treated with the insecticide, and at the rate 
of three pounds per acre. When the Paris green solution had been upon the crop 
only about eight hours a heavy rain began falling, which washed every trace of the 
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material from the leaves down into the neck of the beets or into the ground, and the 
application was without effect. The crop had already been treated twice with the 
arsenical, and where it had become deposited in considerable quantities in the necks 
of the beets the indications were that a further application could not be made with- 
out direct damage to the crop, and rendering it possibly unfit for manufacturing 
purposes. Consequently, no further attempt at destroying the insects was made 
with Paris green. Powdered quicklime and also soot were scattered over the 

_ patches which were the worst affected, but without any perceptible effect. It was 
likewise attempted to cross the rows with a light roller, and thus crush the cater- 
pillars, but the latter appeared able to bear the operation with less destruction than 
the beets. Nothing could be done to stop the ravage of the insects. Had the rain 
not fallen so soon after the treatment with Paris green the application would very 
probably have been in a great measure effectual. As it was, no good was done, and 
nothing was considered of any possible value in the situation. 

The caterpillars followed their natural course, and until the greater portion of 
the foliage of the crop was eaten down to the ground, only the northern ends of cer- 
tain plats, bearing four different varieties, escaping the attack. But the ends of 
those plats were fortunately not in the least attacked by the second generation of 
the insect, although they suffered somewhat lightly from the ravage of the first gen- 
eration, and they afford the data required to form a comparative estimate of the dam- 
age wrought by the visitation. Those data are shown in the following table, which 

_ is the record of the weights of the varieties upon a given date, and likewise of the 
weights of the portions of the plats which suffered from and those which escaped 
the attack. 


| Yield per | Yield per 

arie at oe ie CTO Oh oe SU nCre Om 
Variety. Date. | insect-dam-| undamaged 

aged beets. beets. 

P Tons. Tons. 
LOLS VW oo Res SER OOS re RODE OCG OA OL BCAA Ee aA IS AAI aa ee eae Oct. 15 10.9 16.8 
SEES U NN pa Ns eet eens ae arama topo aia) 8 nr 2m] Ta, spate’ wlio aiajalale arse sis. oin'se mele maa 15 | 10.9 15.8 
RAT OBONEL: MILO! j=: sta aictara (aa) = tistnictain win a ania nia eine osc eecie's see 15 | 9.8 16.0 
MRI ei MOOI WanliZlODENCL. 22 s-0.% q aen trees Sees cece ee scccn een sol 15 10.4 18.6 
wu LT St NEC RSL a in ee ee 10.5 | 16.8 


The difference shown in the two columns of the table indicates the actual loss in 
weight per acre of the beets of those varieties, caused by the insect visitation upon 
the station crop. 

The visitation was observed in portions of the beet districts of the Grand Island 
and Norfolk beet-sugar factories. I was instructed to visit and inspect the beet 
fields of those districts, and to report upon the condition of the crop and the ex- 
tent and ravages of the insect attack. Frequent inspections of the attacked fields 
in the districts specified were made, obtaining further data upon the nature of the 
visitation, and making such suggestions to the growers as had any appearance of 
value. The work of inspection was extremely facilitated through the active aid and 
courtesy extended by the Oxnard Beet-Sugar Company and the enterprising gentle- 
men in its service. 

The climatic conditions prevailing at the time of the first visitation, and extend- 
ing through the whole period, embracing likewise the appearance and duration of 
the second generation, were of an extreme character. An abnormally high temper- 
ature marked all that part of the season of which we have spoken, and the rainfall 
for June and July was unusually small. ‘These data require to be considered in con- 
nection with the appearance of the insects and with the question of a probable re- 
eurrence of the visitation in the coming season. (By direction of Secretary Rusk, 
that portion of the Entomologist’s annual report referring to this insect pest is 
appended to the present report.) 
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The climatic conditions prevailing during the cultural season of 1892 are given in 
comparison with the data for 1891, and with the normals for the district of the ex- 


periment station: 
Rainfall. 


Year. iM May. 


Sept. | Oct. | Totals. 


| 
June. a July. Wy. Ang Aug. 


Inches a ee inened| Tnehes. 
0.50 | 2250. | Aie.oo 0. 28 1. 00 14, 26 
11.59 | 6.71 | 2.22/ 0.84] 8.92] 26.01 


ee Tnehes.' Inches.| Inches. 


The mean rainfall of the northern and southern districts of Nebraska for the same 
months: May, 3.50 inches; June, 3.68 inches; July, 3.09 inches; August, 2.96 inches; 
September, 1.57 inches; Oc tober, 1.50 inches; total, 16.30 inches. 


Temperature. 


July. | Aug. | Sept. 


Year May. | June. | Oct 
| 75.00 | 72.85| 66.56| 56.3 


| 
| | 
| 69. 90 | 70.20 | 65.10 47.6 


LCE SAS Bese Nahe SSSR Bao Sate Godeesb Ick + ccoun Sean otoonGerogt + 12, 036 
aes) Ee oe he ee See ye eres Ole eS 11, 651 
Normal tor same period): 2. ..22.202 as-is ots 5 ses oe ee 11, 548 


The climatie conditions of the cultural season of 1892 were characterized by a 
temperature considerably above the normal, and a rainfall not only little more than 
one-half of the rainfall of the cultural season of 1891, but very considerably below the 
normal precipitation. Itis further observed that during the months of June and July, 
when the chief precipitation of the year takes place, the rainfall was phenomenally 
small. The rains of June and July are a chief factor in the development of a normal 
vegetation, and when that factor is irregular the measure of vegetable growth will 
vary in a similar way. 


ANALYTICAL WORK OF THE SEASON. 


The work of analyzing the beets was begun on September 1, with the assistance 
of C. B. Edson, of the station laboratory. On September 5, 'T.C. Trescot took 
charge of the polariscope and conducted the analytical work until the close of the 
Season. 

The condition of the crop on September 1 was in no measure what it should have 
been at that period in the season. In the place of the old foliage, which had been 
almost wholly consumed by the caterpillars, an absolutely new growth was in the 
stage of half development, so that the plats more nearly resembled their appearance 
on the last day of June than what they should have been on the date spoken of. 
The destruction of the old foliage not only caused a check in the growth of the roots; 
the sugar content of the beets was kept abnormally low, and by the production of 
the new set of leaves the sugar content was reduced to a still lower point. It was 
in the midst of the conditions of that period that the work of analysis was begun. 

The mode of determining the results and value of the plats of each variety was 
by ascertaining the weight of beets per acre, and the content of sugar in the beet, 
and calculating from these factors the yield of sugar per acre. 

The determination of the weight of beets per acre was conducted strictly accord- 
ing to the method adopted last year, and which is given in full detail in the report 
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of 1891, contained in Bulletin 33, Division of Chemistry, U. S. Department of Agri- 
culture. In the season of 1892, however, the weight of the crop was taken twice, 
on September 15 and October 15, the latter date representing the period when the 
weight was at the maximum and growth had ceased. Each time when the weight 
was ascertained, the method consisted of taking up precisely 1 square rod of beets, 
which measure was determined by the use of a wooden frame 1 square rod in dimen- 
sion. When the frame was laid down on the place selected, all the beets inside the 
square were gotten up, thoroughly cleaned, topped, and weighed, and the weight 
of the square rod taken as the unit of the acre. 
The weights per acre of the six varieties grown are given in the following table: 


Variety. September 15. | October 15. 

| = 

Tons (per | Tons (per 

acre). | @ere). 

Mn ORTINS HBO VC artaltamin am caiects dao e:clel= sialic <ncioela =n ue clet sins ecema case | Oe 12.5 
pe SOM wall Ze DENOT aa see aecem 2 oe = 21 = one rin ee miew ees =e sae ee e's so ams 12.3 | 13.3 
1 BUR Cent to ocbhcossasdeceesns.! sepboSnecr AEDES ses. oc eaeee soc} 16.5 | 16.8 
LOER TGC ee dicen Qe BORE SAE RBCRaS s ace saa ee Be eOoteE idl 15.1 15.8 
Kleinwanzlebener Elite 15.7 16.0 
Original Kleinwanzlebener 15.6 18. 6 
WUBI io PROM A sto ooues Se Snook Cec SEE EEE OSes" SUC CeCe Ee Se EASE riers 14. 25 15.8 


The weights given in the column under date of October 15 indicate the max- 
imum weight per acre of each variety, and in that portion of the plats which suf- 
fered the least from the insect ravage. The attack of the caterpillars upon the 
ground planted with the Vilmorin’s Improved and Dippe’s Kleinwanzlebener varie- 
ties extended over the whole of those plats, and such is the precise explanation of 
the lower yield in comparison with the other four varieties. It is seen that an in- 
crease of weight was made between the middle of September and October 15, which 
observation is confirmed by the increased weight of the individual beets which grad- 
ually took place during that period. 

As it has already been said, the work of testing the beets in the laboratory was 
begun on September 1. The mode of conducting the examination of the varieties 
was somewhat different from the procedure in the analytical season of 1891. There 
were six varieties grown. Commencing with the Vilmorin’s Improved on September 
1, the other varieties followed in the order in which they are recorded in the table 
of the weight determination. By giving one day to the examination of a variety the 
whole week was required for the testing of the six varieties. In such order, each 
variety was examined upon the same day every week, the work being continued 
without intermission from the first week of September until the second week in No- 
vember. By such a mode of examination, and chemical control of the crop, the rela- 
tive conditions of the varieties at the time of beginning the analytical work, the 
behavior of each variety under the fluctuating climatic conditions, and the rise of 
each toward its maximum value, with the gradual decline from the maximum, as 
the season approached the close, were clearly established. 

In preparing the samples for analysis the method adopted last year was strictly 
followed. In order to obtain a reading or test of a variety never less than 100 beets 
were taken, and the usual number was 200 beets. Those beets were taken in “ twen- 
ties” from five different parts of the selected row in the plat. Each “twenty” was 
taken consecutively, large and small, as the beets were standing, and in no case was 
a sample taken by selecting individual beets from different places in the row or se- 
lected parts of the plat. When taken up the beets were immediately taken to the 
laboratory and washed, dried, and weighed without any delay. The 200 beets were 
not all taken up in the morning, but only one-half of that number, and the second 
hundred was gotten up after the first part was analyzed and recorded. The ob- 
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ject of those precantions was to allow no time for loss of weight in the beets before 
the juice was expressed, and thus avoid obtaining too high polariscope readings. 
All beets and samples of beets were analyzed in their normal condition, or in the 
exact state in which they left the soil, consequently the analyses of the station 
laboratory are correct readings of the actual sugar contained in the crop upon given 
dates. The errors proceeding from analyses which are made with beets that are 
more or less dried out will be considered in a later part of the report. 

The beets, which had already been washed, dried, and weighed, were at once 
ground up, and the juice expressed from the pulp. The first hundred beets each 
day were analyzed individually, and the juice from each one was expressed with 
a small hand-press and the use of small filtering bags. The beets of the second hun- 
dred were always ground up in “tens,” and the juice from each “ten” obtained in 
one sample, the expression of the juice being accomplished by the use of a high- 
power screw-press. , 


The question concerning the relative richness in sugar of the first and second por- * 


tions of the juice expressed from a sample of beets is not yet generally decided, An 
experiment was made by the station laboratory, 100 beets being used for the pur- 
pose, and the pulp of 10 beets going to one analysis. The relative sugar content of the 
first and second expressions are given in the following table. The first half of the 
juice was obtained by expressing with the hand, and the second half by the heavy 
screw press, each portion being, as it is designated, an exact half of the total juice 
capable of being expressed. 


First half of juice. Second half of juice. 
Number of beets. 
Brix. | Sucrose.| Purity. Brix. | Sucrose. | Purity. 

Degrees. | Per cent. | Per cent. | Degrees. | Per cent.| Per cent. 

1 OMe eee teeece ade URHO DROSS pncacsase 18.8 14.6 77.6 18.7 14.8 79.1 
Ota a ha ee nine oe ere cteeiecls amine sinericemirerace 19.4 15. 6 80. 4 18.9 15.5 82.0 
LORE Cae ache sce eaten once ations 17.3 14. 0 | 80.9 17.4 14.1 81.0 
IC 252 ea onae peaden ao sb basoce aos se 18.1 13.7 Toston 17.2 13.8 | 80. 2 
HOPE ee ee oe os ek sp coer eee Ceeenm err 16.8 13.4 79.8 | 16.7 13.0 | 77.8 
1d Oe CEA tht ete Seid decoD 19.0 14.9 | 78.4 | 19.0 15.0 | 78.9 
TD eB AAB SSeS soe omee a sce oreasapooeasoee 18.4 | 14.6 79.3 | 18.4 14.9 } 81.0 
TU ys See ae A RSS ys SS eet oe ea aca to se 18.9 | 14.4 | 76. 2 i 18.7 14.8 | 79) 
Ne tye Rae OR en Seen Ha SorepnoSonboos 18.5 | 14.1 | 76.2: 18.7 14.7 | 78.6 
Nico Pe ateee Aen Sanne Hipesyoebuade sates 19.9 | 15.8 79.4 | 19.4 15.5 | 79.9 
peer kt ign pie | PRM FS 24 

IMigang eee acai utisistaisedsec ae otier 18.5 14.5 78.4 18.3 14.6 | 79.8 


The table shows that the juice of the second expression was not only slightly 
richer in sucrose but notably higher in purity than the juice of the first half. 

It has been stated that of the 200 beets analyzed each day, 100 were tested indi- 
vidually, and the second 100 by grinding 10 beets together, expressing the juice 
from the whole pulp, and taking one sugar reading of the whole. The object of 
handling a given number singly was to observe the degree of variation in the 
weight and sugar content of the individual beets. But the reasons for analyzing in 
bulk, as it may be termed, where a number of beets are analyzed collectively, are 
several and important. It is known that small beets are usually richer in sugar 
than large ones. When 100 beets are analyzed individually the sugar content of each 
is recorded. In obtaining the mean sugar content of the 100 beets, the small beets 
not only count for as much as the larger ones, they bear somewhat more towards 
the result because of the greater richness in sugar. The proportion, by weight, of 
the small beets to the aggregate weight of the crop, however, is in the opposite di- 
rection. A crop composed at the rate of 100 beets weighing 200 grams and 100 
beets weighing 400 grams indicates that the larger beets compose two parts in three 
of the whole crop, and the smaller beets only one part in three of the same. It will 
thus be observed that if the yield of sugar per acre be calculated from the weight 
of beets per acre and the mean sugar content of the individual beets, the result 
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will be too high. That error is corrected by analyzing in bulk, or taking the mean 
sugar reading of ten or twenty beets which have all been ground up together. If 
the smaller beets are richer in sugar they yield a less quantity of pulp and juice, 
and only influence the actual sugar reading in the exact relative proportion. Con- 
sequently, the sugar readings of beets which have been analyzed in bulk furnish 
the actual sugar content of the crop; and when the mean of those readings is taken 
in calculation with the weight of beets per acre the exact yield of sugar per acre is 
given. The only exception to the statement that ‘the smaller beets are richer in 
sugar than the larger” occurs in the early part of the season, and before the crop 
has reached maturity. The larger beets mature somewhat earlier than the smaller 
ones, and in the first period of the ripening season it is found that the larger beets 
give a higher sugar reading in the mean than the small beets; but that difference 
is quite reversed in the end. 

Having explained the mode of obtaining the sampies of beets in the field, the prep- 
aration of the beets for grinding, and the method of securing a juice whose sugar 
content is, as nearly as possible, a true reading of the richness in sugar of the crop, 
the analytical data relating to each variety will be given, extending from September 
1 to the close of the analyticalseason. The development, history, and results of each 
variety will be recorded in a separate table, in which the mean weight of the beets, 
the mean sugar content, and the mean purity of the juice will be given for each week 
from the opening to the close of the work. The means found in the tables, and 
which are accepted as showing the actual condition of the variety upon the given 
dates, are based upon the data obtained from the analysis of 200 beets. 


Vilmorin’s Improved Variety. 


nes 
Date. Number of beets. een Brix. | Sucrose.| Purity. 
Grams. | Degrees. | Per cent.| Per cent. 
SOIT: Ue Dae SSR ep eeecscbes oceania os Mean of 50 beets.-..--- 216 15.3 12.4 80.2 
Ree spe m askance nas sicicmneies Mean of 200 beets ---- 222 15.0 12.2 81.0 
eran Saar tose ee Ses aecee ces ke | Mean of 200 beets .---| 225 14.1 aie uated 
yen Anta cate ete eisis Se sierstseweisais ee | Mean of 200 beets ---. 252 15.3 11.6 74.5 
BOE etic Kees aon Saas aaeee eae | Mean of 200 beets .... 241 16.9 13.5 80.8 
(Dut (See one, Aare ae ete ae ee | Mean of 200 beets .--. 230 17.8 15.1 83.0 
Paneer ese ccoisat ace Selene sie e=icresic ies | Mean of 200 beets ..-. 222 18. 2 15, 2 83.2 
DUMBER Ree Scale seins = atm n/niata since Mean of 200 beets -.... 242 17.8 14.6 80. 2 
SN PeMey er aia aia = Stone eae sie = 5 ares Mean of 200 beets -... 240 LT, 14.8 80.5 
MEUM N eee es Swe vie dvin- ee aecee ces Mean of 100 beets ---- 256 16.0 13.0 81.2 
ees ates s so erevuintetenajaioaiser Mean of 100 beets --... 243 16.7 13.2 80.4 


The behavior of the Vilmorin’s Improved variety was peculiar. The peculiarities, 
however, are more apparent than real, and are wholly traceable to the action of the 
insect attack. It is seen that on September | the sugar content in the juice was 12.4 
per cent. From that date until September 22 the sugar in the juice went down. 
With the apparent loss of sugar a very noticeable increase took place in the weight 

of the beet, which rose from 216 grams to 252 grams. 

From the time that the caterpiliars disappeared from the plat, which was about 
the first three days of September, the beets developed a new crop of foliage, and 
very rapidly. With the appearance of the fresh foliage a new period of assimilation 
and growth began, which gradually added weight to the beets. The new growth 
and the increment of weight of the beet appeared to have been made, in some meas- 
ure, at the expense of the suger contained in the beet. That result, however, was 
only in appearance. As a matterof fact an increase had occurred in the actual 
quantity of sugar present in the organism, although the sugar content of the juice 
had decreased. That result may be determined by a comparison of the weights and 
sugar contents of the beets on September 1 and 22, respectively. On September 1 
the mean weight of the beets of the plat was 216 grams. The sugar content of the 
juice upon that date was 12.4 per cent, which shows that the beet at that time con- 
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tained 26.78 grams of sugar. On September 22 the mean weight of the beets of the 
same plat or crop was 252 grams. The sugar content of the juice was 11.6 per cent, 
or 29.0 grams of sugar, which is a gain of 2.2 grams of sugar during the interval of 
time considered. The increase of the total weight of the beet, however, had been 
out of all proportion greater than the increase in the weight of the sugar in the beet, 
and that circumstance reduced the proportion of the sugar relative to the other con- 
stituents of the organism. The chief increase had been made in the water present 
in the beet, and that caused the sugar and other soluble solids to be contained in a 
more dilute solution in the juice. The table shows that the Brix reading of the 
juices on September 1 was 15.3; but on September 15 only 14.1, indicating that a 
large amount of water had been taken up by the beet. 

From September 22 to October 13 the table shows a rapid and notable increase in 
the sugar richness of the beet, but at thesame time aslight falling off in the weight 
of the beet during the same interval. The increase of sugar was in part actual, 
and also in part only apparent, and was owing to a concentration having taken 
place in the juice of the beet by the lossof water. During that period the temper- 
ature of the air and soil was extremely high, and the loss of water from the beet by 
evaporation was greater than could be made up by capillarity. Some of the beets 
were quite soft from loss of moisture. If the observations are carried on until Oc- 
tober 20 a decrease in the sugar content of the juice but a rise in the weight of the 
beet are observed; and these coincident circumstances are explained by a notable 
lowering of the temperature of the air and a fall of one-third of an inch of rain. 
On October 27 the sugar in the juice had risen two-tenths of 1 per cent, but the 
weight of the beet had slightly fallen. On November 5 a very notable fall had oe- 
curred in the sugar content of the juice—trom 14.8 to 13 per cent—but a correspond- 
ing rise had taken place in the weight of the beet. Now, during the preceding 
week, 1 inch of rain had fallen, and the temperature had come down to a daily 
mean of 40 degrees. 

If the relative weight of the beet and the corresponding sugar contents are 
viewed during the period from September 1 to November 5, the behavior of the or- 
ganism in relation to its sugar content is observed as follows: 


Weight and sugar contents. 


Weight | Sugar in| Sugar in 
Date. of beet. | the juice.) the beet. 


Grams. | Per cent.| Grams. 


Sita) ll ersoeacqsos0 conc tdedone Sbos ach asus Sc noe careanecpoadaconaancaEaae 216 12.4 26. 78 

Ps ee Be Ca DORR DUE I Oo OUGHOCET CO SOU ECRNGSESSNUD eH aq Rodos 8008 coctsiK 252 11.6 29. 00 
OYng 16) Sooo asosooea occ sented hpesde-bcodbotose cubase docoanaSceudoneenee 222 15, 2 32. 60 
IKE MU sdospaendodes hosasosacramac coetasacseLachacennclesasaee qa oG0 a55 256 13.0 33. 28 


The data contained in the table show that there was a gradnal increase in the 
weight of sugar contained in the beet from September 1 to November 5, and that on 
the latter date the actual weight of sugar to the acre was greater than at any pre- 
vious time. The data further indicate that the sugar content of the beet is a more 
constant factor and less liable to fluctuations under the influence of climatic 
changes than has been duly considered. The indication emphatically suggested by 
the observations recorded is that the sugar content of the organism is practically an” 
invariable factor, and that the constituent of the beet which is the factor chiefly 
subject to fluctuation is the water content, the variability of which is caused and 
controlled by the temperature of the air and soil, and the rainfall. 

A more exhaustive analysis has been made of the data belonging to the “ Vilmo- 
rin’s Improved” variety than will be attempted with the tables of data of the varie- 
ties yet to be recorded, for the particular reason that the Vilmorin’s Improved plat 
was selected and controlled with the special purpose of establishing the cost of pro- 
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duction of the crop. Consequently each detail was observed with a care and accu- 
racy which could not be extended to all the plats in the field. For example, in de- 
termining the mean weight of the beet each week, when the variety was analyzed, 


the removal of the top and neck was always in the same exact proportion. 


The 


topping and necking of the other varieties was not always done by the same indi- 
vidual, nor the same proportion of neck always removed. And again, in the case of 
the Desprez variety, it was found in the first analysis that too small a portion of the 
beet had been cut off as “‘neck” before taking the weight, on account of the coarse- 
ness of that variety; and in the following week more of the neck was removed, 
which lowered the mean weight recorded. Nevertheless it will be found that each 
of the varieties exhibit the nature, mode, and degree of fluctuation from week to 
week, which were observed in the example of the Vilmorin’s Improved variety. 


Dippe’s Kleinwanzlebener Variety. 
Tajo 
Date. No. of beets. Ye ent Brix. | Sucrose. | Purity. 
Beets. Grams. | Degree. | Per cent.| Per cent. 
sills /2iac Hota cd cose ekeecersrace sae Mean of 50........... 236 15.0 12.0 79.3 
O) GSR RS Sa Ano Reon EES ese ATantG DOO catia = 301 14.8 11.7 76. 0 
Meer en ants eins Salas me aoa se OU bresterateta<)-te%s 271 15.8 12.5 78.8 
eee al Re a cicfore Selecta ace ssnae PAV sep cero asa 271 17.0 13.8 80.9 
a Se eee eee ieee AUN esos 292 18.7 14.8 77.8 

RCH Teac oe sa a esas wlan Sistas cre. ere AU ea sekne se 291 19.5 16.0 80.1 
Tel ec 3S Se eS Sear 200 SS ansescus 279 Ne) 16.0 79.5 
Nes ae SO SSR cee As 73 eee 291 19.0 15.0 79.8 
DOFe ats vatatats aie cave, Sin siete niece © Se 2008F esses 306 19. 1 15.3 79.4 

ISRO eigen oe nee ee ene re ae TOOL eee csi. 322 18.3 14.4 78.7 
sapere ere ate ote aah! apafs, do jaiataveicie se LOO re ries 329 17.5 13.9 78.1 

Desprez Variety. 
TIT iUpSiss co SaaS eee eadeeeeecena sabes Mean of 50-22... ---..- 422 12.5 8.8 70.7 
TN] 5 ce eee SRE ge ae an EN PAN ene en naese 404 13.6 9.6 73.8 
I 56 Sag Su N aE ON OS ee Ree 200 serene = 418 14.7 10.7 71.3 
EME AC Rae Ne wiaiars ase Sacks ase 200 22ee eee 2 420 15. 2 11.4 71.8 

YO, Ts as Geeon dee eee nee Eee ee tee 200 ere eieer 448 15.5 12.2 74.0 

Paes LSE CRSEP ROSS a a 00s ete 401 17.2 13.0 75.0 

Weert ose s oemse baw ecieaacales 200 a = Geens este < 384 17.4 13.0 73.1 

Pe Festa lai aintaisiminis slefays eis(e se isle\G sina Si= 200 Betas See 385 16.9 12.5 71.8 

REP Sea Sama a= cles Biola nisime ciate PANS er eet 390 16.0 11.8 Pilea 
ISUINT, Oa dopa Sa eaE e eee aes eee MOORS eee ae cee 390 16.3 12.3 72.6 
Le cond OG EEE ae ROS ASO Mee oma OU poo erneeeriog 377 16.2 12.0 73.9 

Lemaire Variety. 

MET Ln Daci5¢ ASO Ree SORE CERO EE ere oees Miéan) of;502- .+-=--=2 15 285 12.9 9.1 73.3 
MPa aldo ate ea ciajele mes casi ome sash 200.2 Sscctc cle 274 14.0 10.8 75.6 

1D) Se See eee 200. 22 -ee esses 286 15.7 11.8 75.8 

DiRMORE SSS OS6S S52 yes osc, bmtes 2 AO Qe srejetsieee sini 282 17.4 12.9 75, 2 
(Oiis 2 ot 58 SS Rep OAC E OOo e EE eee eaae 20 essai) a5=/e = 275 17.6 13.8 75.4 
Goer es erst alate: cre ota stb/m.c,> 0's aiSin'= ove PANU ease BORE EG 288 iG!) 14. 2 76.4 

Whos poet eee cee ana BOO ee a iatosnia ne 260 1901 14.6 76.9 

DARE n eed feck cise sce atsicle D008 jes <cce5 ose 270 18.7 14.0 75.1 

Sete teene eCles ae | Jajels Saja cache sic PAC ee es 256 18.3 13.5 72.5 
INGh DAR en eoe aes nas PAU a a 265 17.6 13.1 74.9 
[ioe } pace a beeecsen pee ee eae ae LOOP ace 272 16.9 13.1 77.4 

Kleinwanzlebener Elite Variety. 

SETH. O See eapeegee eee eee Mieamiof 50 ssc ca-= =) 269 13.6 10. 2 74.9 
1G) . cote so eae eee ee PAD) oe aperaeee 267 14.7 TS 78. 0 
Pipette net ae a. Sale toecka 200 cee micaia 280 16.1 12. 2 75. 6 
Ad eee SS doO NES BOE GEE EPA PU er AR aebar 291 17.2 13.5 77.6 

SUNS + een ae 200R SSC eeeH 288 18.0 14.0 77.0 
Weer erent ney. sta we ee ibaa P40] Vs A ares ee 265 18.8 15. 2 81.1 
RRs ise ecto. 5) - aac ccst 2005 .-sarsas = 266 17.5 14.3 78. 0. 
2) sc SG Se eee BOOS eee on 275 17.4 13.2 74,7 

DNC) Roe Se SUONaSa ee oS: 261 17.6 14.0 79.9 

22 SACRE ROC e eae MOO ee ete = 248 nae 14.2 80. 1 
Le Godoes. 26st ane Cese eae eee OOP ee soe = 252 17.3 14.0 80.4 
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Original Kleinwanzlebener Variety. 


| 


een | 
Date. No. of beets. My sieht Brix. Sucrose. Purity. 

: Beets. Grams. | Degree. | Per cent. | Per cent. 
Sisloib, Wl SB ABpoeere= Show noe soca Mean of 50..-.,..---- 309 14.3 11.0 77.4 
1 DR ean SA ak Sa ae Ae ace se 311 15.7 12.7 78.6 

DA eee Sete eic bei CeO ONEA AND Sasa 5s5c- 306 18. 2 14,3 79. 2 

PAS rie Ane aH oe Bale sat Sree PAYS Sete a ecioe 326 18. 6 14.7 LAER 
Octal es soo See cnee erie os ANY: sassstesse 316 19.8 15.7 77.7 
Te Simca eee or cA Oe PSS Do eeee 200 se oee ame 320 19.5 16.1 80. 2 

ISR oar hase etek Beene BORE ANDES eousbedse 314 20.8 15.9 76.3 

iL Ssrban sod Sabet Sciscedpocseeds AOD Perera 301 20.0 16.1 78.9 

INOW st 2h cap tesa n, Mae ees Bones 2 2 UU so-so Se 320 19. 4 14.5 75.3 
Wass So anon qaea Ceugabeadere OQ Sees merere 333 19.2 14.7 76.3 
18 )stea- ae GA dosent Sheanpeasae NO) oancscosce 320 18.2 14. 4 79. 2 


It will be remembered that in the tests made to determine the vitality of the seed 
of the varieties planted, the Desprez variety showed a germinating power of only 36 
per cent. That circumstances affected the history of the variety during the whole 
season. The crop was not more than two parts in three of a full stand. The devel- 
opment of the organism was irregular, and the beets when mature were extremely 
coarse, and the sugar content and purity of the juice remained abnormally low. In 
the season of 1891 the Desprez variety gave the largest weight per acre, with the 
highest sugar content and purity of juice amongst the six varieties grown. It must 
thus be considered that the poor results obtained in 1892 with that variety are in a 
great measure owing to the small degree of vitality of the sample of seed, which sam- 
ple was the only one of that variety available at the time of planting. 

The higher yield per acre of the ‘‘ Original” Kleinwanzlebener was, in part, owing 
to the circumstance that the variety was totally exempted from either of the succes- 
sive insect attacks on one portion of the plat. 

The following table gives the weight per acre of beets, the highest sugar content 
in the juice, with the yield of sugar per acre of each variety: 


; Weight | Sucrose | Sugar : 
Variety. per acre. | in juice. | per acre. Purity. 

Tons. | Per cent.| Pounds. | Per cent. 

Walia ayey abreast Ge se oo5o weeecocodossodoecoseerssosodSe 12.5 15.6 3, 900 83. 2 
Dippe’s Kleinwanzlebener ----..-----------------=----------- 15.0 16.0 4, 800 80.9 
SIVGSPTOZ® Coens eset me Aa ae eee en ate alae onl ie taney tesa otra rereret ate 16.8 13.0 4, 368 75.0 
DORI hs ee eee eee SE eee See Bord teem inte a ie OGG 15.8 14.6 4,614 77.4 
Kleinwanzlebener Elite..<-.-.-..-..--5....--.-.--- qoebe ode 16.0 15. 2 5, 120 81.0 
Original Kleinwanzlebener ........2-----.-2-----0-----o.---- 18.6 16.1 5, 989 80. 2 
IWIGE MY ppp eca anon Sone MOSS ae aes Aria rDseomace oes tec 15.8 15.1 4, 890 79.6 


A comparison of the seasons of 1891 and 1892 indicates as follows: 


oe Senne Mean sugar 
Season. crop of all * all peace G2 
varieties tes 
per acre. . 
Tons. Pounds. 
TC Gna RAR BEOE Ee BEBE ome IeE Mare Cnn aac OO Soracoos taceaaobar acocaosshsne 21.7 6, 060 
ASOD eens e Sac akis,o ofaiats ein ate cia clers areiate othe Slane Ries ele one oe ae atelier 15.8 4, 800 
IGT Nea ee Cee CHCA SE SEA SReSr ec or tte SOSOSBDASA co CarmOSSe c= eee omcct= 18.8 5, 430 


The mean results of the seasons of 1891 and 1892, obtained upon the Nebraska sta- 
tion, ure given in comparison with the mean of results of the same seasons recorded 
at the Capelle station, France: 


Beets per | Sugar per 


Stations. Bork Sade: 
Tons Pounds 
GCapelle:( Rianne) ea ete areca cietel= 6 icle ole oars <I lmielei= ope fele nisi = ctrl L715 5, 366 
Solitiylen (NGULAS Ka) seas ie aeme sen eee ee ee Kip eR Ra ceo aetieara eee 18.8 5, 430 


SY 


ane 
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The data from the French station represent the mean condition of the crop in all the 
experimental fields on November 18, 1891, and November 1, 1892, as stated in the 
weekly bulletin of that station. 

The causes of the smaller yield per acre of the crop in 1892, in comparison with 
the crop of 1891, upon the Nebraska station, have been already fully considered in 
parts of the report treating of the climatic conditions and the insect attack. 

A series of experiments was made upon small plats, exclusively managed by hard 
labor, in order to observe the results obtained with a varying number of plants to 
the acre, or of thick and thin planting. 

The following table gives the data recorded: 


Date. Plat. | pects to, | Weight | Snerose in | Sugar per 
the acre. | Per acre. juice. acre. 
Tone. Per cent. Pounds. 
MRS eerste ovata mss oie © aloiets «cj eles clo cles aici Are sae 65, 300 13.2 16.6 , 043 
Eien name eae Pov OL Pee HL os Beer 56, 000 12.2 17.6 4, 296 
pe ee Nee aie hy cis cic alse ulcjuistalcicje eivicioe a Crea 49, 000 14,3 16.0 4, 599 
ll 5. NE es cee en eee So Desa 43, 500 11.8 15.9 3, 753 
LL. an chec no cbaées Aap pSboloe Hee a eo enare Hsees: 39, 200 10.5 16.0 3, 344 


The only notable characteristics of the plats of the given series are the small yield 
of beets and the extreme richness in sugar. It is, however, clearly shown that the 
thick planting gave the largest yield of sugar to the acre. ; 

A plat of 4 square rods was planted, the rows being placed 36 inches apart. Upon 
one-half of the plat the plants were left 6 inches apart in the row, which gave 29,000 
plants. Upon the other half the plants were left 12inches apart in the row, giving 
14,500 plants to the acre. 

The results obtained were as follows: 


Number : : 
Weight | Sucrose in} Sugar per 
Date. Plat. of beets ae aut ie 8 
| per acre, | Der acre. juice. acre. 
Tons. Per cent. Pounds. 
Rea Birstall So sel etc btedewdsne: 29, 000 | 10.5 15. 3, 150 
peerond lial: oo 0sbtes tai coec cote des occas | B00 | 11.5 12.9 2) 967 


It is observed that although the second half of the large beets yielded the greater 
weight per acre, the part of the plat bearing the smaller beets yielded the largest 
weight of sugar per acre. Moreover, the small beets not only contained 6 per cent 
more sugar to the acre than the larger beets, the amount of sugar that could be 
obtained by manufacture from the smaller beets was very much greater because of 
the greater purity of the juices in comparison with the juices from the large beets. 


Per cent. 
Pietiwotgaice on small beets. 22.2.6 .2-5- 506 2edoes oocees livees.s 19:7 
pmiomen puree oitarse beets. oa: ... 2... esses... s ase. Sec. cS oel ee 75.6 


During the analytical season of 1891, a series of experiments was made in order to 
ascertain the loss of weight by evaporation when the beets were exposed, at varying 
temperatures, to the action of the atmosphere different lengths of time. 

In the season of 1892 not only were the experiments upon evaporation and loss of 
weight continued, those experiments were conducted in order to embrace a study of 
the problem, viz: The cause of decomposition and loss of sugar in the beet after 
removal from its normal connection with the soil. 

Much attention has been given to the question of the loss of sugar by several dis- 
tinguished French scientists, and the opinions of those gentlemen upon “ the loss of 
weight and richness of the beet” may be noted as follows: M. Pellet says “ All that 
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is known is that there is a certain loss, and especially an alteration of tissue in the 
beet.” M. Blim says: ‘The loss is important. But for want of precise information 
we can not estimate the loss.” M.Pagnoul says: ‘The loss can not spring alone 
from the sprouting.” M. Martin says: ‘‘ Ventilators in silos increase the respiration 
and loss of sugar by letting in the oxygen of the air.” In opposition to M. Martin, 
MM. Battut, Beaudet, Desprez, Salo, and Pierrot state that ‘‘ moving the beets in 
the silos and letting in the cool air is of utility.” The statements that have been 
quoted are taken from a translation from the Bulletin de l’Association des Chemists 
de France et de Colonies. 

The opinions cited do not touch the question of the primary cause of the loss of 
weight and sugar in the beet, but are rather statements concerning the chemical 
changes, which, by the action of a given cause or causes, are observed to take place 
in the organism of the beet. It is the cause of those chemical changes with which 
we are concerned, and a knowledge and control of the external conditions which 
disturb the normal condition of the beet. And under this head there is ‘‘no precise 
information” to enable ‘‘us to estimate the loss” of which we speak. 

The series of experiments carried out at the station in the season of 1892 was for 
the purpose of studying the problem stated. 

The loss of sugar was studied in association with the loss of weight of the beet, 
in certain known conditions of temperature of the air and soil. The normal weight 
of the beet, or its weight when removed from the soil, was the basis of all com- 
parisons and calculations of changes observed to have occurred after its removal 
from the soil. 

On October 3, a square rod of beets of the Vilmorin’s Improved variety was gotten 
up, cleaned, topped, and weighed immediately, and all was completed in fifteen min- 
utes. Before weighing, every particle of soil was removed and the tops were cut off 
close to the neck, but the neck was not removed. The square rod of beets was 
weighed at the time of getting up and laid about on the ground again, and re- 
weighed every twenty-four hours for the following four days. 

The results of the weighings were as follows: 


Weight of P 
Date. Weighings. 1 square Tassos weight 
rod. CaS 
| Pounds. Per cent. 
(Ope hasaaeanenes te Omni oanaliyeronin Serene eee eee ee ee ee eee 152 
(bee eeeBanESAOeC Second weighing --.----..--------- ee SAE eet 182 | 1 day =13.2. 
Oe He Satire ocr fed bs pings CS ened Me Ee Se SE oe aeceeo sor socscioe 116 | 2 days—23.8. 
Gear. aces ee Ioan) poy elke WEN omeron oo aoa Odeo 50 ae socoeoson sence 103 | 3 days —=32.4. 
if seposcoddecsor ) bib ayer YRS AES SS ee eens a aehocensss550¢ 95 | 4 days =37.5. 
| 


From October 3 to 7 the daily mean temperature of the air was 68°, the mean 
maximum temperatures for the given days being 90°, which was abnormally high 
for that period. The rays of the sun were not intercepted by clouds during the 
four days. Moreover, a wind of high velocity prevailed on each day named. It 
was observed that under the action of the sun and winds, such as has been described, 
the beets lost by evaporation no less than 37.5 per cent of their weight. 

The sugar content of the beets of the said plat containing the square rod at the 
time of the original weighing was (mean of 200 beets) 15.1 per cent; the sugar con- 
tent of the beets upon the last day of weighing (mean of 200 beets) was 17.1 per 
cent. 

It is seen that although the beets lost no less than 37.5 per cent of their weight 
during the stated period the polariscope reading of the juice of the withered beets 
was only 2 per cent higher than the reading of the juice of the fresh beets. A great 
loss of sugar had taken place. The second polariscope reading, instead of being 
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17.1 per cent, should have been 24.2 per cent had no loss of sugar taken place. The 
following table shows the proportion of loss: 


/ 


Sucrose in| Sugar in 
juice. | beets. 


Per cent. Pounds. 
rime Leiitake rods lo2MOUNCS! s.- osc calm we woe ope eine slew orcs wince aa 15.1 29.95 
a PSO earenc od —1 Op OUMU RE. coaa cleo ml ale care meinem eiatainieie eis elels w= ain? | 17.1 16. 24 


TOV Ra TOR Eee BSS SSA eee eee aE Ce tien tenet ms Pe aaa pa ani | got Saige | 6.71 


Loss of sugar in four days equals 29.24 per cent. 


Even after allowing for the abnormally high temperature recorded during the pe- 
riod of the experiment, the loss of sugar that had taken place was so enormous as to 
lend doubt to the result notwithstanding the care that had been observedin all the 
details. The experiment was repeated, and in the following manner: One hundred 
and fifty beets were gotten up of the Vilmorin’s Improved variety and divided into 3 
fifties, each of the same weight, 25 pounds. One fifty was analyzed immediately 
after weighing. Another fifty was left lying on the field, and the third fifty was 
Jaid upon a board in the barn, and exposed to the air, but shaded from the sun. 


The table following gives the results: 


: 2 Weight of | Loss of | Sucrose in 
Date of analysis. beets. weight. juice. 
“ Pounds. Per cent. | Per cent. 
AAT EBICEROR BAD COUS))sa.5 71a =o cie.c tie atts a ewacmiais sae eS ieleeasibiacieleeeiee.s DLV rol ee ene aaa 16. 2 
MMSE EM OOLS iets nes cee eee seen seems sees occaicunceeaecabaee sc 20 20. 0 19.6 
HAM TIGIO GO COLS) ait c= sjstam = stele a Seloatiicistine aisle sie ciyoteclaecicnseeccas 19.5 22. 0 18.3 


The actual changes in the sugar content of the shed beets and the field beets are 
shown as follows: 


Weight of | Sucrose in| Sugarin | Loss of 
Beets. beets. juice. beets. sugar. 


Pounds. Per cent. Pounds. | Per cent. 
Teng lh | PC Se Be Someta een eae ae ee 25.0 16.2 CGS | pee ae 
DICH DE CUS SRI IS Si A tee onc sate cls uate cae eis wldnietnne ws a weteee 20.0 19.6 3. 92 33574 
LT VE CUS) 2 eR NS 19.5 18.3 3. 56 na 


It is seen that the ‘‘shed beets,” during the seventy-two hours that they lay ex- 
posed to the air, but shaded from the sun, lost 20 per cent of their weight and 3.2 
per cent of sugar. The ‘field beets” lost 22 per cent of their weight and 12.1 per 
cent of sugar. The mean temperature during the three days that the experiment 
lasted was 58.6°, or 10° less than prevailed in the first experiment, which difference 
of temperature accounted for the smaller loss of weight and sugar, as shown in 
the latter experiment. A striking feature in the last experiment is the circum- 
stance that the shed beets lost almost the same proportion of their weight as the 
field beets, but theirloss in sugar was only one-fourth of the loss in the field beets. 
It is thus indicated that the action of the sun was a chief cause of the greater loss 
of sugar in the field beets. The latter observation was illustrated by an earlier ex- 
periment, which was conducted as follows: 

Exactly 210 beets, of the original variety, were gotten up and prepared for analy- 
sis. The mean weight of the 210 beets was 326 grams. Before analyzing, 10 beets 
were selected from the number, and the mean weight of the selected beets was 325 
grams, or the mean of the whole, The 10 beets were each wrapped closely in thick 
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paper and all put in a mail box, which was tightly fastened up and sent to Wash- 
ington for analysis in the laboratory of the Department of Agriculture. On arrival 
at the Department laboratory the beets were immediately reweighed and analyzed 
individually and the results sent to the station at Schuyler. 

The following table gives the results: 


Num- | Weight | Loss of Sucrose | Sugar in 


Date. ber ot of beets. | weight. Laboratory. in juice. | beets. 

Grams. | Per cent. | Per cent.| Grams. 
opt oetcnncts sass setae eeeanee 200 S065| sha) aoe Schuyler.......... 14.7 47.9 
(OMe oe oa Se ost icsasstoad-cppoS 10 | 289 | 12.0 | Washington -.--.. | 16. 6 47.9 


| 


The latter experiment was made merely as a practical test of the condition of the 
beets after shipment to Washington. The results, however, provide an opportune 
illustration and support of the circumstances indicated in the preceding experiment, 
viz, that the beet may lose weight by evaporation, under certain conditions, with- 
out a loss of sugar taking place, and that the action of sunlight is a potent factor 
in causing the decomposition of sugar. 

The experiments which have been recorded furnish the most precise data, showing 
that the decomposition and loss of sugar in the organisin of the beet, after its re- 
moval from the soil, are caused by heat, and particularly by the action of the sun, 
and that the rate of decomposition and loss is in proportion to the degree of tem- 
perature. The apparently greater loss in direct sunlight is probably no more than 
can be accounted for by the difference between the temperature in the shade and in 
the sun, which difference could amount to 30° when the temperature of the air is 
90°. 

Having observed the action of high temperature upon the organism of the beet 
and shown that the loss of sugar is in proportion to the degree of temperature, it 
appeared of particular moment and value to observe the influence of low tempera- 
ture, and to obtain, if possible, data which might conduct to a mode of storage and 
preservation of the beets atter their removal from the soil that would prevent the 
great decomposition and loss of sugar which has always been known to occur. 

It was decided to store a given number of beets in the ground, the temperature of 
the soil and the air being recorded, and to place an equal number of beets, in all re- 
spects the same as the first lot, in a refrigerator, where the temperature could be 
maintained approximately at ice temperature. On October 12, when the beets were 
placed in the earth, the refrigerator had not been delivered, and the cold-storage 
test could not be run simultaneously with the earth test. It was not material, how- 
ever, as the conditions of each mode of storage were regulated and recorded rigidly 
and have the same value. In the earth-storage test the results observed in the in- 
stance of six varieties will be given. The beets were gotten up, the tops removed 
within 1 inch of the neck of the beet, and placed in pits in the earth immediately. 
The laying in was done by placing a row of beets in a slanting position, with the 
root on the ground. Between each row a layer of fine soil was placed, and before 
covering up the beets the soil about them was made moist with water. ‘The covering 
of soil was 1 foot deep, and the mean temperature of the soil at the time of storing 
was 63°, 
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The following table shows the results of storing in earth at the given temperature 
of the soil (63°) for a mean period of twenty-one days: 


Fresh beets. Stored beets. 

Varieties. ; Rae 

Sucrose in Sucrose in 

Date. juice. Date. juice. . 

Per cent. Per cent. 
MEMIMOrA RPL PLOVEG. ca ceiisisct aces cdavstiscaccecoessccs Oct. 13 15331 Nove 8 11.4 
Dippe’s Kleinwanzlebener- ...........-..- Jromesseasosase 14 16.0 | 3 13.5 
WDGSPTOZ <6. cece swe w cee ee ewe ccie cece ea nsecccccccsccccces 15 13,2 4 10.8 
“TD ccc cdcndoadousadog0n a5 SOOO E OD IE CCRC OBeSSscned aly 14.6 4 10.4 
POIBIT WANZIEDOMOY ENILO.-\--- snes -mccccccncs cccteecscace 11 15.2 | 4 13.6 
Original Kleinwanzlebener .................---02----00- 12 | 16.1 | 4 13.1 

| i 

1 


The behavior of the beets in earth storage in the seasons of 1891 and 1892 is seen 
as follows: 


+ 4s Tempera- Sucrose Suerose 

Mean of all varieties. tenet gail: Date. in juice. Date. in juice. 

° | Per cent. Per cent. 
MEHRONI SG Meeeiccnccsciacesican caacncicnncasice's 515 1} Oct. 15 14.6 | Nov. 6 12.6 
MOAR GHB Ua tem naa eaea acess nccascieciaccelcese' 63. 0 15 Tost 4 121: 


It is seen that in the same length of time the beets in 1891, with a soil temperature 
of 51°, lost 2 per cent in sugar, whilst in 1892, with a soil temperature of 63° the 
loss was 3 per cent. It must also be considered that the beets had possibly lost a 
little in weight, in which case the sugar content should appear higher rather than 
lower. The loss above consequently, was probably somewhat greater than the table 
indicates. 

Storing beets when the soil temperature is above 50° is an undesirable practice. 
In the uncertain climate of Nebraska it is imperative in order to be safe, as a warm 
spell may be suddenly followed by a very great fall of the thermometer. On Oc- 
tober 20, 1892, the day temperature was 71°, and in the night of October 23 the ther- 
mometer went down to 15° (F.). Many beets were frozen too badly to keep. 

The experiment conducted in order to establish the results and value of cold stor- 
age as a mode of preserving beets after removal from the soil was carried out as 
follows: 

On October 27, 150 beets of the original variety were gotten up, the tops removed 
to within 1 inch of the neck, washed, and dried. Immediately on being dried the 
beets were divided into three “ fifties” by selecting the largest beet and running 
down to the smallest and placing a beet by rotation to each of the three lots, thus 
obtaining a division of the whole into three parts practically identical in weight 
and quality. After the division each fifty was weighed and the weights recorded. 
One fifty was immediately analyzed and the sugar content and purity of the juice 
ascertained. A second fifty was placed in the earth at a depth of 1 foot. These 
beets were laid in and interlaid with soil, so that they did not touch each other, and 
before being covered up the soil and beets were made moist by sprinkling with ice 
water, The temperature of the soil on October 27, when the beets were put in the 
soil, was 43°, which was further lowered by the ice water. The third fifty was 
placedin an ice chest or refrigerator. Before being put in the beets were made moist 
and rolled in earth, in order that the surfaces should be placed as nearly as was pos- 
sible in normalkconditions. Very little earth, however, could be made to adhere to 
the beets, and the portion that did adhere did not do so in the manner that the soil 
particles are attached by the root fibers in the natural condition. The tempera- 
ture of the refrigerator was 41° at the time the beets were put in, and 32° when 
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they were taken out. Tie chest was closed and not opened again, except at the top 
for putting in ice, until November 18, upon which date the beets were removed from 
the earth and the refrigerator and analyzed. 

Before analyzing, the beets were washed, dried, and reweighed. The weights be- 
fore and after storage were as follows: 


Weight of | Weight of | 


Date. Beets. beets before| Date. | beets after | ee 
storing. j | storing. | 8 
ee 
Pounds. | 1 Pounds. ' Per cent. 
.| Fresh beets ....------ deeasts ae 30:5 (Nov. 18) |2eeaeeaeenees | 
Marth beets - 22 cssssececsee 30. 0 | 18 | 30.5 | 
Refrigerator beets 30. 0 | 18 28.5 
| 


The analyses of the beets of each fifty are recorded in the following table. ‘ The 
beets were analyzed in tens, five readings being made in the analysis of each lot: 


Fresh beets analyzed Earth-stored ieee analyzed | Refrigerator b ey analyzed 
Oct. 27. Nov. 18. Nov 


: — | 
1 ! { 
Sucrose | | Sucrose | Brix, | Sucrose 
in juice. | in juice. Al in juice. 


— WG Cane ———————]} . —- -- —--—- | ———— -!—.----- —] —_— -——— 


Brix. Purity. | Brix. Purity. 


Degrees.| Per cent. | Per cent. |Degrees.| Per cent.| Per cent. | Degrees.; Per cent. | Per cent. 
g g | 


20.2 152 | 75.3 20.0 | 16.5 82.5'| | 32255 17.8 | 79.2 

19.6 14.8 | 75.4 19.9 | 16.1 81.4 | 22.0 16.8 | 76.4 

20.5 16.5 80.5 18.6 | 15.0 80.6 21.8 17.6} 80.7 

21.1 16.1 76.3 20.5 16.0 | 78.01 21.0; 15.3 | 73.0 

21.8 | 16.8 Hii 19.8 15.8 | 79.8} 21.0 16.8 | 80.0 
a ee ee | 

20. 6 | 15.9 76.9! 19.7 15.9 80.4 | 21.6 | 16.9 | 


It is seen by the table that the earth-stored beets gave precisely the same sugar 
reading after twenty-two days as the fresh beets did. The refrigerator beets gave 
a reading of 1 per cent higher than the fresh beets. It was seen, however, that the 
refrigerator beets had lost 6 per cent in weight, which would cause the sugar con- 
tent of the beets to appear 6 per cent greater, providing the actual sugar content had 
not altered. Now, if 6 per cent be deducted from the polariscope reading, 16.9 per 
cent, the result is 15.9 per cent, which shows that the sugar content had remained 
constant, The following table illustrates the actual results: 


ea aie | Weight of | Sucrose | Sugar in 


beets. Da in juice.| beets. 
a a —<- | ——- 
: ! 
| | Pounds. | Per cent.| Pounds. 
OC PL heneenqusqeace lines hibeeussesan- nee cease mes eiesnaseekieeiee | a 5 | 15.9 } 4.8 
ING VeNS cesta ear eicin | Harth-stored beets. ........2---ss-cees--0000--0- \ 0.5 | 15.9 | 4.8 
VSiweeee sees) CM OrabOr DCCUS masse san seine ae ielelaleei=iuls minim | 3.51 16.9 ; 4.8 


| { 


It is now possible to give a tabular comparison of the beets which were stored in 
the earth on October 15 and the beets placed in cold storage, for it must be under- 
stood that the temperature of the soil on October 27 was about thesame as the tem- 
perature of the refrigerator. Also, ice water was added to the soil before it was laid 
over the beets in the ground, thus securing a still lower temperature, and a proper 
degree of moisture, which was not possible in the refrigerator. Further, the tem- 
perature of the soil after October 27 went gradually down to 35°, thus securing the 
same temperature as prevailed in the refrigerator with the favorable soil humidity. 
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It was shown that the earth-stored beets lost no weight, whilst the refrigerator 
beets lost 6 per cent. 


Sucrose Sucrose } Loss of 
Year. Beets. of the | Date | injuice.| Pate | in juice.| sugar. 
soil 
° Per cent. Per cent. | Per cent. 
MSO Lis Siem Mean of all varieties ........ 51:5) | Oct. 15 14.6 | Nov. 6 12.6 IBY 
Tit Reeser see CO souhine Gar wee eae 63.0 | Oct. 15 15.1 | Nov. 4 1251! 19.9 
HB OZE =. om 0 Cold storage................- 35.0 | Oct. 27 15.9 | Nov. 18 TOON seh senene 


The experiments that have been recorded indicate that the primary cause of the 
decomposition and loss of sugar in the beet after its removal from the naturai con- 
nection with the soil is heat. The depreciation in sugar has been shown to be in 
proportion to the degree of temperature. High temperature causes a rapid and 
great loss of sugar, whilst at a low and constant temperature the beet can be pre- 
served without any loss in the sugar content. 

Cold-storage silos for the preservation of beets for propagation uses are thus to be 
adviser, and particularly as we have no data to refute the reasonable supposition 
that beets whose organism has undergone the change which is implied by the loss 
of 20 per cent of sugar—i. e., of one of the constituents—are not in as good a condi- 
tion to produce seed as though the normal state of the organism had been main- 
tained. Cold storage is equally to be advised in connection with factories as a 
principle, but the large scale of the operations may prevent its application. 


COST OF PRODUCTION. 


The cost of production of an acre of beets upon the station field is shown in the 
following statement: 


Cost of production of 1 acre of beets. 


1891. 
Oct. Rape SUR Are (OL WR eerste Meares lorcare al Bivins oe a at a ear) ne e's See ee $1. 68 
fin, LUE) DOW ine aes 5c Soe reat a eS A ee Re Ani TaN gee Dkr 8 2. 00 
POS UO SON ONO ar sem nes ot se Soeircn SR eRe crise ae Se dsj cece ohn 2.00 
1892. 

aC PS MET OWNING Srey Sate ciSinys clo tw Slee So b= apni ono e tenses eeeae ses 0. 38 
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The items of the above table express the actual] cost of production of a given acre 
of beets, each detail being strictly recorded. 

The acre plat selected for the expense control was the particular one most ray- 
aged by the insects, and the yield was the lowest of all the plats. 

The weight of beets grown upon the said acre was 12.5 tons. The price per ton 
obtained for the beets was $4. Therefore, 12.5 tons, at $4, equals $50; cost of pro- 
duction, $52.28; loss, $2.28. 

The yield per acre of all the plats grown was 15.8 tons; 15.8 tons, at $4 per ton, 
equals $63.20; cost of production, $52.28; profit per acre, $10.92. 

In considering the cost of production, as shown by the station records, it must be 
understood that each act of labor was purchased at market prices. Teams were 
hired at day prices, as were also the men. But accepting $52.28 as the total cost of 
producing an acre of beets by the best methods of culture, and with the purchase 
of all labor, that sum can be taken as a basis of calculation by the farmer, 


SUMMARY. 


In reviewing the records of the work in the season of 1892, we have to observe 
the following: 

The first attempts made for the production of home-grown seed were snecessful. 
The yield and quality of the seed were satisfactory; and yet the indications were 
that, in a season of normal climatic conditions, the results of production would be 
notably greater. ' 

The cultural season was marked by extreme departures from the normal in re- 
spect of climatic conditions. Great drought and high temperature prevailed during 
the period of maximum growth, which caused a smaller weight of beets per acre 
than would generally be produced. The dry period and high temperature, however, 
caused a great richness of sugar in the beet, and a satisfactory yield of sugar to the 
acre. 

An insect attack wrought great ravage in the crop, which reduced very notably 
the results of production per acre. 

The experiments conducted in order to determine the cause of decomposition and 
loss of sugar in the beets in storage indicated that the primary cause of loss is high 
temperature, and that a system of cold storage siloing would prevent the loss. 

The cost of production per acre of beets was $52.28, and the mean value per acre 
of all the varieties $63.20, giving a profit of $10.92 per acre. 


THE SUGAR-BEET WEB WORM.* 
(Loxostege sticticalis Linn.) 
Order LEPIDOPTERA; Family Botipa. 


The present season has been marked by the appearance in very injurious numbers 
in parts of Nebraska of a comparatively new enemy to the sugar beet. Our first 
intimation of its appearance was through the Division of Chemistry of the Depart- 
ment. In connection with its work upon beet sugar this division has established a 
station at Schuyler, Colfax County, Nebr., and in the middle of July one of the ex- 
perimental plats at the station was suddenly attacked by a multitude of small cat- 
erpillars, which riddled the leaves and occasioned considerable alarm. The fact was 
at once reported to the Department, and the advice sent, to spray with Paris green 


* Advance sheets from report of Entomologist in Annual Report of the Secretary ~ 
of Agriculture for 1892. 
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or London purple, was anticipated by an assistant, Mr. C. B. Edson, who was tem- 
porarily in charge during the absence of Mr. Walter Maxwell. Later communica- 
tions from Mr. Maxwell gave us the history of the outbreak and its treatment. It 
seems that the caterpillars were first noticed on July 22, and when Mr. Maxwell re- 
turned on July 25 he found that the visitation was practically over, very few worms 
being found. 

The suddenness of the attack is well indicated by a report which Mr. Edson pre- 
pared for Mr. Maxwell. On the morning of July 21 a few holes were observed on 
the leaves. These were attributed to one of the little leaf beetles. The next morn- 
ing the farm foreman reported worms on the beets, and examination showed that 
four plats were more or less infested. In the afternoon one plat was seriously dam- 
aged and by night half of its foliage was destroyed, the remaining three plats be- 
ing aiso quite seriously damaged. Paris green, Persian insect powder, and white 
hellebore were applied to a limited number of plants late in the evening. The 
Paris green was applied in the proportion of one teaspoonful to a galion of water, and 
the insect powder and white hellebore were sprinkled as powders by hand over the 
beet tops. The next morning it was estimated that the Paris green had killed 10 
per cent of the worms on the plants to which it had been applied, the Persian in- 
sect powder 50 per cent, and the white hellebore none. On account of lack of facil- 
ities for distributing the powder on a large scale, the Paris green solution was then 
sprinkled over plat A in the morning and plat B in the afternoon, 6 pounds of the 
green being used on 2 acres in the same proportion as in the preliminary experiment 
of the night before. In the evening the number of worms had apparently increased 
at least 20 per cent, according to Mr. Edson’s statement, except upon plat A, where 
the Paris green was beginning to operate. On the morning of the 24th the work of 
the caterpillars on plats A and B was checked, but not stopped. Fifty per cent of 
the insects were dead upon plat A and less upon plat B. Check plats were still be- 
ing injured. In the evening a comparatively small number of healthy caterpillars 
could be found upon the plats treated with Paris green. The next morning on no 
plant could more than one or two worms be found and many were entirely free. The 
untreated plats, however, were in much worse condition than the evening before. 
At noon more Paris green was secured, and one of the untreated plats was sprinkled. 
July 27 the damage was over. 

Mr. Edson in his report calls attention to the extreme activity of the caterpillars 
and their seemingly incessant work. They chose the top leaves first, but when these 
were exhausted they worked toward the bottom and eventually ate the stem and 
foot-stalk of the leaf. When two caterpillars met they would strike viciously at 
each other with their heads a number of times, and frequently the caterpillar struck 
the leaf in the same way when unmolested. The efficacy of the Paris green treat- 
ment was abundantly proved, but the caterpillars were nearly full grown at the time 
of the first application and disappeared within a very few days even upon the un- 
treated plants. 

Mr. Lawrence Bruner, who has paid particular attention.to the insects injurious 


- to the sugar beet, gave some study to this species. From his report it appears that 


a few of the caterpillars were noticed during the summer of 1891 upon beets growing 
in the vicinity of Grand Island, Norfolk, and some of the adjoining towns which 
supply beets for the two factories in Nebraska. The present summer they again 
made their appearance in these same localities as well as at the Government station 
at Schuyler. More damage was done at the latter point than at any of the others. 
After the disappearance of the destructive brood a special inspection of the beet 
plats at the State Experiment Station at Lincoln resulted in the finding of a num- 
ber of specimens of the caterpillar, and a little later it was found that at Norfolk, 
Pipe Center, and Genoa a number of fields had been stripped of their leaves. Other 
lacalities where beets were planted for the first season were visited, and while the 
worms were found they were in mnch smaller numbers than where beets had beem 
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grown last season. The following facts were gathered by Mr. Bruner from conver- 
sation with various persons interested in the cultivation of the beets: 

The web worms were most abundant ata distance from sheltered localities border- 
ing groves, and were most numerous upon high ground, hilltops, and slopes rather 
than upon the flat ground. They were never plentiful on a piece of ground planted 
to beets for the first time, unless it adjoined one that was cultivated in beets the 
year before. They were more abundant in the middle of large fields than in small 
ones, and also in fields that were allowed to run to pigweed (Amarantus sp.) the pro- 
ceding year than in fields where these weeds were kept down. Sandy soil was appar- 
ently more favorable to their increase than heavier soil. 


LIFE HISTORY. 


The life history of the insect has been followed through only a part of the season, 
but there are certainly two annual generations, and probably three if not four. 
The July brood is a short-lived one, and but two weeks are required between the 
maturity of the caterpillars transforming the latter part of July and the appearance 
of the moths, which couple and soon lay eggs for another generation. The cater- 
pillars of the July brood transform to chrysalids almost immediately after entering 
the ground. Such, however, was not the case with the caterpillars of the last brood. 
With this the chrysalis state is normally not assumed for some time, and probably 
not until the ensuing spring. Cocoons received September 19 from Mr, Edson, at 
Schuyler, Nebr., contained larve which were full grown but somewhat shrunken, 
and these at the date of writing (December 5) are still in the larval condition. Mr. 
Bruner, however, in breeding-cage experiments, finds that some of the August 
brood issue as moths during September and October, and he suggests that it is 
barely possible that there is another set of caterpillars produced by these stragglers 
during the fall if the weather permits, but, as already shown, the majority ot the 
August brood remained unchanged until the following spring. From the larve of 
the injurious brood received July 28 and August 2 the moths issued August 6, 8, and 
12, while August 15 moths were received from Schuyler together with beet leaves 
bearing eggs. 

The eggs are pale yellow, faintly rugose or indistinetly facetted, slightly polished, 
somewhat iridescent, almost circular and very flatly convex, and are deposited 
either singly or in a row of from two to five or more, in the latter case overlapping 
each other like scales. 7 

The young larve are whitish in color with polished black head and piliferons 
spots. The full-grown larve are yellowish white with a broad black mediodorsal 
stripe, and a still broader subdorsal stripe, the two fine lateral lines being also 
black. The piliferous warts are pale with a black ring, and the head is yellowish 
or marbled with black. The hibernating caterpillars make a burrow beneath the 
surface of the ground, but line it with silk, constructing an inner cocoon which is 
long, slender, slightly curved, and about three times as long as the larva itself. A 
somewhat similar cocoon, but a little over half the length, is constructed by the 
midsummer brood. 

This insect is a close ally of the so-called garden web worm, which was treated in 
the report of the Entomologist in the Annual Report of the U. 8. Department of 
Agriculture for 1885 on pages 265-270. The moth is somewhat darker in general 
effect; the caterpillar is also darker, and the preponderance in the longitudinal 
markings shows a decided difference from the normal form of the ordinary garden 
web worm. It also differs in the apparent absence of the spinning habit in the im- 
mature larve. 

It is one of the inseets which, during my early visits to Kansas, and particularly 
in 1873, was not uncommonly found on Amarantus blitum, and was reared to the 
imago from jarvie upon this plant. 
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LETTER OF TRANSMITTAL. 


U. S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D. C., January 13, 1894. 


Srr: I transmit herewith, for your inspectionand approval, the manu- 
script of Bulletin 39 of the Division of Chemistry. This bulletin con- 
tains the results of the miscellaneous experiments in the culture of sugat 
beets in various parts of the United States, and of the experiments 4 
the same line of work conducted by the Department at Schuyler, Nebr., 
during the season of 1893. 

Respectfully, 
H. W. WILEY, 
Chief of the Division of Chemistry and Director 
of the Experiment Station at Schuyler 
Hon. J. STERLING MORTON, 
Secretary of Agriculture. 
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EXPERIMENTS WITH SUGAR BEETS IN 1898. 


WORK OF THE YEAR. 


In harmony with the provisions of the act of Congress for experi- 
ments in the improvement of sugar-producing plants and the manu- 
facture of sugar therefrom, and by direction of the Secretary of Agri- 
culture, the work of the Department in this direction was continued in 
two distinct lines. 

The first of these consisted in the distribution of beet seed to those 
interested in the culture of the beet, as indicated in the report of last 
year. The Department having made no purchase of beet seed for dis- 
tribution, Mr. H. T. Oxnard kindly donated for its use a sufficient 
amount of the best imported seed. 


SUGAR-BEET SEED DISTRIBUTED. 


The number of packages of seed sent out was 2,428, and the number 
of persons to whom sent, 348. The number of packages sent to each 
of the different States and Territories receiving seed was as follows: 
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The number of packages of seed distributed was far less than in pre- 
vious years, and the number of samples received for analysis was 
correspondingly diminished. The total number of samples received at 
the Chicago laboratory was 199, and the total number of samples 
received at the Washington laboratory was 84. 

Accompanying each package of seed there was sent a copy of Farm- 
ers’ Bulletin No. 3, which contains detailed instructions for preparing 
the land, planting the seed, and cultivating the beet. 


SUGAR-BEET ANALYSES AT WORLD’S FAIR. 


Arrangements were also made for taking samples for analysis, and 
these samples were sent chiefly to the chemical laboratory of the 
Department at the World’s Columbian Exposition. As has already 
been indicated, one of the chief features of the chemical laboratory at 
the Exposition was the arrangement for the analysis of beets. In 
addition to this the Chicago laboratory was nearer to the localities in 
which the beets were chiefly grown, so that they could be sent for 
analysis in a shorter time than if forwarded to Washington. It was 
thought, also, that it would be an excellent illustration of the practical 
work of the laboratory to have the analyses made where they could be 
viewed by those interested. The wisdom of this course was apparent 
from the fact that at all times when analyses of beets were in progress 
large numbers of intelligent observers were watching the work. The 
questions which they asked showed that they were interested in the 
process and were receiving valuable instruction from observing it. 
Some of the samples of beets, however, were sent to the laboratory at 
Washington for examination. 


UNSATISFACTORY RESULTS OF EXPERIMENTS. 


The general results of the work this year were somewhat discourag- 
ing as compared with previous years. Throughout a great part of the 
beet-growing region the summer was excessively dry, and large num- 
bers of total failures were reported. 

In former reports attention has been called to the fact that the 
present method of experiment is unsatisfactory, and the reasons there- 
for have been fully set forth. Tbe farmers are so busy with other work 
that, as a rule, they are not able to give the proper attention to the 
experimental details. They do not have the time to properly prepare 
the soil for beet culture nor do they give the growing beet proper atten- 
tion. When the time for harvesting comes they are usually engaged 
in other farm work, so that the beets are not harvested at the proper 
time nor are proper data obtained by means of which any accurate esti- 
mate of the yield per acre can be determined. The analytical data, 
therefore, of such work are usually fragmentary and far from teaching 
any valuable lesson in regard to the industry itself. In general, how- 


9 


ever, the data bear out those of previous years in showing the areas in 
this country where the best beets can be grown. It is in these regions 
that the development of the industry must be expected. 

There is probably not a State or Territory in the Union which is not 
capable of growing a fair article of sugar beets. Kven in the far south 
beets of fair sugar content have been produced and with good tonnage; 
but when the competition of the world is to be met, with the price of 
sugar as low asit is now, only those parts of the country where the soil 
and climate are especially favorable can be expected to compete suc- 
cessfully with the beet-sugar industry already firmly established in 
older countries. The sole valuable lesson, therefore, of the promiscu- 
ous distribution of beet seed is in the fact that as a rule those regions 
best suited to the growth of the sugar beet will gradually be outlined, 
and intending investors led to the proper localities for the establish- 
ment of factories. 

The great success of the beet-sugar industry on the Pacific coast leads 
to the conclusion that if the northern part of the eastern and central 
portions of our country is to become the seat of a great sugar industry, 
every possible advantage inust be taken of soil and location in order to 
compete successfully with the beet fields of California, Washington, 
and Oregon. 


RESULTS OF ANALYSES OF BEETS RECEIVED. 


In the following table are given (by counties and States) the results 
of the analyses of the samples received from each State: 
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Table of analyses of: beets grown in different parts of the 


ALABAMA. 
Se Name of grower Post-office, Count Variet aa 
No. & ; . y- y- planting. 
15) pee Oliver a. s-c<. = Calera --.---.... SGN eecsSSso5d lsasssoscssotonccats wseealae Bec csc 
COLORADO. 
17252 | ®. W. Kraeger.-.--..- ORIRIG 5 anc os se Montezuma. . --- | Vilmorin« =o". ote eee May ‘5 
22 | Louis Lauer .-.-.----. Montrose ...---- Montrose ------- | Kleinwanzlebener -...| Apr. 25 
87 | F. A. Huntley Rocky Ford .-..! Vilmorin’s lnproved.| May 16 
88) eo <2- GO sacc0- weeeeawse ssc-00 pees sseese aac Dippe’s Kleinwanz- | May 17 
lebener. 
S95 | bane a= Gk 38 sA5 5s a5eqcsnc Ssaciite see Sonos eee Ons a one eee Vilmorin’s Richest. --|..- domes. 
Ce Beeeee dO se eiseemoess con on AdOveescctenee 5 a0) She eee ae Vilmorin’s Improved.| May 16 
Als ) SSE dO Bars cnemioeet ees Uae COsceer sees Says aeessoce Knauer’s Imperial....| May 17 
O28 eee GOfse aa scis tepencee a ROO = eae see een Ole ae e nea Silesian... #52. 522.8ce/5ee dois 
S35 | es oee GkiVacse Si Sacsssee noedtl® oncosesuode Hse) Senos se sno| es o=-U (Olas oe ee eee June 7 
94 | -2222 Oe 22 one se ess cer Se! (ae ee 52s (GO) coc cen eais = Vilmorin’s Improved.| June 5 
17323 | Doch Seaman......-.-. eas OOscceenins oe SOR ipesacssee ses Milmorin = ..-.285.6-|ee ee 
a bpp el eae 1 ee ae ee Byes QO wien enact Seat ipeeseesas See Kleinwanzlebener ._*-|-<-------= 
IDAHO. 
161 | Joseph L. Hagemann-| Genesee --....--- IE EER jeg oe laciososossassascsasoccc5- May 15 
162 | Edward Kempf..-..---|---. Ce ees here Oe 2 cic cise ne [see ee ene May 9 
INDIANA. 
| 
17250 | Snead Thomas..-...-- Marion 2 esas. = (Gmabn i spe scasae Kleinwanzlebener-.-...| May 10 
99 | John Hains......--.-- Pendleton -..-.-- Madison ......-. Knauer’s Imperial....| May 20 
17328 | Chas. F. Muth ......-. Morristown....-- Shelibby--- 222. olasecccees-ee aes eee eee ae 
IOWA 
17257 | W.J. Grunewald ..... Blairstown -..-. Bentons.--- se. == Vilmorin’s Richest....| May 20 
17258 |..---- doers Stee esee eos Gy ees sasensas sone GO Bestesescac Kleinwanzlebener .-...|... does 
DIZ62 eee dois seeeeeeceoeea| ene CO se we Se eaece GOs sige ccseeise Knauer’s Imperial..---}..- doce 
17313 | Henry Bash .....-.... Conrad: Grove --| Grundyico- 2. -- sheer anne se = clase ee 
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LOUISIANA. 
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United States from secd distributed by the Depariment. 


ALABAMA. 
| : : : 
Sucrose in— 
Time of 3 : 
et Character of soil. | Remarks by growers. & ony  teteb Pees pet ton a. 
S Juice. | Beets 
A 
Grams.| Oz Per ct.| Per ct 
2 ec nenods cllstdesssnce Lonnbadtecor geass sossaestoscecmsbosed eos) so6e5Sbe|seese- | 9°31 6-2 O79) | 66-7) 
COLORADO. 
(ODI, “257)| |S Seca S tee C lea BOSEne Ss SEEaC SC Ses AT SoS noe pees joseat fh bey NC allkae Rees 18°7 17°8 | 83:7 
Pepi | HeddisGOatse Sand. oo) ease ccna- 22 - <== 3 ‘ oo NARSBRIa ly/ 16:2 | 88:1 
Oct. 6 | Sandy clay loam..-.-.| Irrigated land : 19°67 | 14:9) 14°2 | 757 
ack recge| bac OB en es seeaanncrte Hail destroyed tops | 2 325 | 11°5 | 21°67 | 17°4] 16°5 | 80-2 
July 8. 
Pen Ore-|sow O0recccese ne eces. See Or A <' omnes ce 2 | 467 | 16°5 | 20°33 15°9 | 15°1 | 78:4 
Bee OMe 5| 28 GO ena sececiccn cee Se UO) a wes enscesene 2 226 | 8 LOR2Z37 |) 4-08) SSOP eel 
PA ee Ale Ota ciscc nies see site| acs WDieiceintcis cine <telslareer 2 354 | 12°5 | 20°53 | 16°8/] 16 81-4 
oC) 3355] BEE a te Seema ese SEIT OMe e ens Beare ee 2 339 | 12 16:50 | 11°4 | 10°8 | 69°1 
Uti ores Ole a cmct- - acs = el BASAC LD) Sonn aoe ee 2 474 | 17 12-10 8°7 8°3 | 71:9 
coc O2ece| Sead! he aa aReserBeScae PEO r epee ee 2{] 1,160} 41 13 61 7:5 71] 55:1 
CHOIIIEIEICUIIIIIIIIIIUNIEEIEIEE EI] 262 {Samples too small for analysis. 
| 
IDAHO. 

Oct. 10 | Black loam......... Beets frozen once.--.| 1 | 1,797 | 63:5 |.14°70 | 11°4) 10°8 | 77°5 
OVetawee On| es Obata. eee oleae cie cee emetic sn 1| 2,589) 91°5 | 13:50 | 10-1 9°6 | 74°8 
INDIANA. 
th TM) WS oo SS adeeSeeoeenaors Cenc es Spdecsasosses seal cts a0} it iat eerie 13-1 | 12°4 | 81°5 
Steele G ta vel Cl ayn tose aleleeiele min -lelewielain ~aimialn 2 283 | 10 16°66 | 12 V4 |e 
seoonccecs sash gesdieeassesaaacallsepcoocesscopceeouseess| bons 293)" LOSS ae eece 8:1 Corea eral 

| : 
IOWA. 
Oct. 30 | Sandy loam .......-.. Used for truck farm’ g 165 | 5) Wocanace 15°6 | 14:8 | 72:9 
Orestes: : MONS Siac Foe te Eh esse secs es Selec cess 220 | (eo Pe eseeaeee 15:2 | 14:4 | 81:3 
pt Oleas:| =.= doiseererenncca- Used for truck farm’g |. - -- Bet) NY | |ecssee= 13-3 | 12-6 | 74 
Pee seasons oaasceceseese=s Sessonydrys*ae---)--26|oo-- Deon lOtO! aaa s siete se ale ES ics 
Oct. .24 | Sandy ......-. Wasa wel ese aoe aS a aera 2 587 | 21 Gi OT a elie Nelo revel: 
Noy. 6 | Black prairie loam..| Season dry ----.--.---|-.-- SUSG OAS! | scee === 11 10°5 | 71 
KANSAS. 
| Sept. 20 | Blackslimestoneiaa.-|---—n6 0 cce seas senia: -- ateetar ee | soncce | 20 -56 | 15 | 14°3 | 72°8 
LOUISIANA. 
Oct. 2] Red sandy loam ....| Fertilized withstable].-.-.|...--...|.-.--- | 11°57 7°8 7:4 | 67-2 
manure. 
Ocbetanleattlo 2020. cclcncececes UO oe oaasacenees 2 333 | 11°5 | 14°68 | 10:2 9-7 | 69°4 
MICHIGAN. 
Sept. 22 |} Black swamp sire | TEMG ALIN ACS een OAs ateta areal smote o|(aiaie= > 15°36 9°9 9-4 | 64°3 
fertilizer. 
a eB re eed oo | Gn oct pec eae onan cennasi Ieeelee e950 ecco] = 16h 15-2 [182-2 
Peers een Got cat. ccceccckeecsao. Waehls enGatbBi- \esoowe. 7:3 | 7-4 (| 61-9 
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Table of analyses of beets grown in different parts of the United 
MICHIGAN—Continued. 


Sorel Name of grower. Post-ofiice. County. Varicty. pies 
17263 | J. H. Coon, care of | Portsmouth..-.. ISMVosoces. Sebsen Vilmorin’s Imperial ..| May 20 
McGraw & Co. 
17264 CO Women pansccs Kleinwanzlebener . --.|..- doa 
17265 Set) oe seasbose French sugar red top.|-.-do.... 
17266 ORs aaninee Florimond Desprez. ..|--- doe =e 
17267 i : ECL ONsem etree ae s Imperial...-|-.- doetay 
NT2GBS | Sener: (O)2 2 be metelese eee Se20O! Soceteers seston (Wee oececenba sos OW. Se sassenecenase|!=s > do. 
17269 | Owen Hawkins......-|]-- 5009) Sag6 scSdorol|s'so= (Oki) SS 56heca5s Heeach sugar red top.| May . 25 
W720 Nese mee Orica sen wes seees|ecie dOy-- see - sae SRO eee cejecer Florimond Desprez. ..|--- ddgeecs 
reyAu Benese dO/Paciecse cee ase] s PAO ONS ae ae ee ees lato Cons Mecca Kleinwanzlebener....|.-- dome 
NVA CA eee Ojo eaee oe ceasasn UO SageepeeeD Alo SoS) Gaasemeooae Vilmorin’s Imperial -.]--.- do . 
T2731 Ge Wi Geen aoe seal 2: dO Bese ncmatea| ate Sadho) Seo sasooSs French sugar red top .| June 4 
WIZTAN eee se WOitesiec ewocee see Bae dOk ose ssealee ae doneea-.cceee Knauer’s Imperial. oe | es OO) eeete 
ITS | Se oon Olen vee eeeioee me alee Sed On ws-eeee sce seQOresss. sees Kleinwanzlebener ..-..|-.-do.... 
TG Pease GOns sec Saceeceeee PEO O be caer ese|| Sea BECO eh selece Florimond Desprez ...|-.- doses 
TPA ir) Saas 2 (iO een cess belceeloaae DOs eee esses doles ce Vilmorin’s Imperial ..|--.do.... 
IBTS dla oe CO. see ween el ee Xe) Aaa oeeeses (2 2 dome sceseeee Vilmorin’s Richest -..].-- donee 
LG2ZT9" |. des GOp es ciiscse eee cle BOA eas SaemOE| e Secileisaetnoseo re Dippe’s Imperial —..-:].- dO Lan 
17280 | Berth Bros-.-..--..-..- eemdOrcececnseealne OO eine see ae ne Kleinwanzlebener ....| May 29 
17281 | Robert Nivens.-.--.-.-.|..-- Oya eseseaen sae BEG) Bassas AeA aoooe Ov. ceases ees June 6 
72829)! WoObRen ee one see eieccs LGR AS oessaca loon Gl epcgonaaadelabacers GK) pasoccorioscsec May 26 
17283 | John H. Potter -..-...|- Bed! ieesaar sage ass CO se ee eee eee dO) s2 caartemecenee May 29 
17284 | Hopkins & Bartlett.-.|.-..do ...--......|---. Gh) Sess senenedpesoo- dO Ree a acess ---| May 21 
17285 | H. Lambrecht. -..---- POO ace e ee Sales dor eee Sees |e sees dO}. 2. eee June 3 
17286 | John Currion-.....--- poe di eekeneabos|sae" dOi=e eee neni Vilmorin’s Richest ...| May 10 
17287 | C. B. Chatterfield farm)....do -..........|---- UO) Sh oSS-5456 Kleinwanzlebener --..| May 21 
17288 | John Lunden ........-|-- EGE sebeoSsececdsanc (hi) pee eonsosa|eeescc dO shase ees May 20 
e289 MEL. PIMiatts cei e is =a SSO HS SAapoSoscalamese Oseaeee see Vilmorin’s Imperial -.| May 19 
L290 WH RISC herl a. sce ces ere |e SOO ce steaee tested Oss pee ae Kleinwanzlebener .... May 18 
Weil | eAOsey Diels dew CIO ~o cal \esa0h) oaceenaceed|ee = (Ue Scinacescar Vilmorin’s Imperial ..| May 29 
17292 | William Merritt...-.- ECC OSS Some eee ace GS. ces spomr| pater 0... 2 eee June 2 
M2935) vel Comniony eee ays seu Oeste eee eee dGescese snes Kleinwanzlebener - ---| May 18 
PES a foal Gey eye eer encseal ic 2th OWen ose eee oee ae G0) gemensesaas Vilmorin’s Imperial ..| May 20 
17295) PAB aeienty; eee ae er|- SSA Oissoraeesces loca c@ka) Stacaooosine Kleinwanzlebener....| June 3 
172960 Want Merriticee ses 2s) see COM se selec Palas QO: Sse ace cenes eee Ol 2S: 5) eetnesae June 2 
17297 | H. Lambrecht........- sed One seen sceeeltes ae WOrssocateeeee Vilmorin’s peo June 3 
17298 | H.P. Matts......-.-.- EO O ee wetaseieeese|« SEO n be Boenane Florimond Desprez ...| May 19 
17299-| Ed. Lambrecht ......-|- acct) ps5neascsac ponds) Sasese Sanne Kleinwanzlebener ....| May 26 
17300 | Bird Shuler..........-. Jule oO Ol Be Seoeis secre JeeQ0.cisniscleceees Dippe’s Kleinwanzleb-| June 18 
ener. 
17301 | C. B. Chatterfield farm|..-..do ..-.---....|- eeeOOimeweanecee Florimond Desprez .-.| May 21 
17302 | Hopkins & Bartlett--..|.--.do -..----....|---- dO ease neceets French sugar red top-|..-do .... 
17303 | Berth Bros -..-.......}. seuGO hep e eset PERO O Leaman nye Vilmorin’s Imperial ..| May 29 
173045)  ORCurrion sece-c scene leeee CON eee eee | eee dg ets Lesa Dippe’s Kleinwanzleb-| May 10 
ener. 
17305 | McGraw’s farm..-..... son dO eacesene (8k) Soseceorrne Kleinwanzlebener -...| June 10 
W306 || HP Matis 5-5. scree $2560Ore soe es ais = |e Had Ofeeissceee sen leone ae Ove ae aeeeeeee May 19 
17307.) Bird 'Shiuler= <2. 2-.5--|. Bae Nien oSaeee sec eee QO Js2c-0 20 See|sas22 0 Je seh ae June 18 
17308 | Robert Nivens.....--. bei AO abonee eee aoe done Sea Florimond Desprez..-| June 6 
17309 | C. B. Chatterfield farm |....do ...........]- etd Oenacoccscee Vilmorin’s Imperial ..|...do --.. 
HSLOT tC unnOnse ese sae oe sae COconcssae eee 6 Ss eses a slaceaee do, je eee May 10 
17311 | Lewis Knight ........]- eee Orecenesetecer pee Gl) eckesdeaccis Kleinwanzlebener .--.| May 29 
MINNESOT 
8 | Perry E. Reynolds. --.}| West Concord . ; Dodger ----.-5-- Kanter): Nonsense May 27 
128 | Riley Ants mae acess Mian torvalle) a.m) eee Ol emer eine Lemaire No. 2 ........ May 16 
Li. | Sane POO) mamas om ecte nots lee ee Odea aces |. do sistance ead melee CO WERE e orice ae = do)-eec 
74 | John Beets Lezoneee Minneota....-.. | Avon je cee eee Knauer. )--t.2ecteeee | May 17 
MONTANA. 
185 | Julius C. Martin...... Hivanis’s--s-1o02 @astadersencecee IGOMaire eencl-one= ene | May 12 | 
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States from seed distributed by the Department—Continued. 
MICHIGAN—Continued. 


mR 
~ 
: 2 Sucrose in— 

Time of ® 

poner Character of soil. | Remarks by growers. S eee Teal ag 
5 Juice. | Beets. 
Per ct.|Per ct. 

Nove, 2) Sandy LOAM. ween oa) mcem nese ncqeren enna: 13°1 | 12:4 | 77-5 
3220 see eee do 2 10 9°5 | 69 
25-0 iaoae Seen do 2 13°8 | 13:1 | 79°8 
Bee OGr are:-|/</~ do 2 16 15:2 | 83°3 
onl Aeec Gees do 2 15°8 | 15 85-4 
on OS 5G8 Bee do 2 14°8 | 14:1] 80 
232Gi@ 55eaq Seee do 2 13:°5"} ~12°8 | 82-3 
Pea O}-=--|..=.d0 2 13°5; 12°8 | 84°4 

ai) 5esalpeoe do 2 15°1 | 14°3 | 86:3 
dome: 2| sc. do 2 14:9 | 14:2 | 89-2 

Nov. 4 |----do 2 14°6 | 13:9 | 85-4 
eed On| /-/ = do 2 17°3| 16°41] 87:4 
Soc (66H Sees do 2 14°4 | 13:7 | 84-7 
cect Aor ARE do 2 16 15:2 | 81:2 
wee Ore 2 4|'--122 do 2 GES) | 15)5) | ysp3 
Reel ==) 2|\=.=1-.- do 2 17:2 | 16°3 | 86°9 

Nov. 6 |....do 2 14°9 | 14°2 | 83:2 

Nov. J ||- ---do 2 15 14°3 | 83°3 

Oct. 25°). =:-do 2 14°6 | 13°9 | 81°6 

Nov. 1] Clay loam 2 eye || ak} 88-4 

Noy. 7 | Sandy loam 2 14:8 | 14:1 | 91°4 

ING | 2--.a0 2 13 12°3 | 79°3 

Oct. 28 | Clay loam.. 2 | 135 |) 1258) | 823 

Nov. 4 |....d 2 17 16°3 | 88-1 

Nov. 1|....do 2 16 15 ‘2 | 87 

Nov. 5 | Sandy loam 2 13:5 | 12:8) 83:8 

IMG. 0 See eee 2 15°6| 14°8 | 84°3 

Nov. 2] Loamy clay 2 15°5 | 13°8 | 85:8 

Nov. 7 | Sandy loam 2) 13:7 |" 13 83 °5 

ISG 1 Gases 2 15 14°3 | 83°3 

Nov. 9 | Loamy clay 2 Teer | abeyort aly f2hss%33 

Nov. 5 | Sandy loam 2 | 13 12:3 | 86-1 

BiOiveenOWl ees CO! ss ee seis. se 2 Le ee SOny, 
sett Opeetael eee (0) eseceeesecbpsad 2 ARIS yi) 12°1 | 81°9 

Oct. 28 | Loamy clay 2 Lost. 

Nov. 4 | Sandy loam 2 1420 Soh Saeed 

Mowe ee 00! = 3-26-30 m= Za 16 15-2 : 86°9 

Oras £0! fem ceweccn as 2 15°8 | 15 86°8 

Nov. 1] Loamy clay 2 Lost. 

---do ....| Sandy loam 2 15°4 | 14°6 | 8571 
Bee dOpscet-| <%=: EO! ee secreidoceraser 2 Lost 

Nov. 4 | Loamy clay 2 Lost 
200) sees Bee Gl) Sanenaeraenneee 2 375 16:2] 15°4 | 87 °6 
-.-do ....| Sandy loam 2 370 15:3 | 14:5 | 85 

eeered| do,.-.2-.-.---.-2- 2| 360 15-7 | 14-9 | 85:8 

Oets 9255) Ras See ee eee 2 283 Lost. 

Ped OMe «.a\'= =: (105 a eee 2 460 129°) 12*30( 79-7 

IMIGRE:, 7 Set 0 aes eee eee 2 455 Lost. 

(Qittis, “PAD |S SSG C Se aaa eee 2 431 12:9) 12°3 | 80-6 

MINNESOTA. 

Sept. 12 | Black yellow subsoil] No fertilizer -.-....-. Soe laneenod leans 16°93 | T2Oo eet | 78 

Oct. 9} Black prairie loam..|.... WD pee cbooscoscctios > ; 2] 2,702 | 95:5] 10°86! 6:38: 6:5) 62°6 
See MLO Pe eof |o m=) CO SRE SD Renee Ree Bae GOte jose saeecne see 2 2,045 | 70°5 | 14:28; 9-3; 8:8 | 65 

Sept. 25 | Black sandy loam...|.... Osa osseeesedecee | 2 375 | 13 21°30 | 17°3 | 16-4 | 81:1 

MONTANA. 
Oct. 4 | Cia OAMyene eeace:|aedeecseescaseeccess sae | 2 | 431 | 15 | 20-04 | 15 | 14°3 | 75 
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Table of analyses of beets grown in different parts of the United 


NEBRASKA. 
Serial} Name of grower Post-office Count; Variet Time of 
No. § ; 2 ae ae planting. 
104 | U.S. Experiment Sta- | Schuyler........ Colfaxe egs--= Desprez Non 2 <2 -os42.|> ose 
tion. 
TOA SS see GOW et acetone GIG) SdeeSoscane Ce seacosescesl|sso5c6 Chea pre otidosacin is Sta Seren tiene 
OG aecre OG ot Baas eases aeahtlty sos gsddnas REEROKiimencbeccer cl ssnrac GO: iii cis iee fable. eee Oe eee 
163 | Fred Maseberg.--....- ftheditord = ee oe Thomas......- Vilmorin’s Improved | May 5 
Imperial. 
NORTH CAROJ INA. 
SHES SS HIVCr =n ceerees= Rocky Point.-..) Purdee ......... | BRIAEO DOS ERECR ST SoSde sac | U Sach aeeree | 
NORTH DAKOTA. 
AGT Pee) ORO Pete tetra ats Lisbon..-..-...- Ransom.......-. | saectineeeeeemeiee ascseee May 19 
PENNSYLVANIA, 
45 | J. A. MeGranahan ....| Kennard........ | Miercerin.ssee-is- Kleinwanzlebener --..| May 30 
‘ 
VIRGINIA. 
17329 | O. K. Lapham & Co..-.| Staunton -...-..- AMO USta 2 2. 5o| cee case ec ococe mee mee ner eee 
780 Geese ae Cle AEE a eesacoll-ace CO are een ae GO sseceeece se] bese tears Soo u cea eee eee 
T7330 ees ce Ct) oben acSedSaeclasae Gi Sopaeeasealbece OO ssenecseste|ascsd sce etee ccm sees eee ene” 
ERP eeces GOS coksheeceeeolasee QO ese sete oes See GO of anisnn oo. | As ede esse oeeee ean eee 
ITBEY |leqoeee Oi sesiee eet ee eal eee GX saneeoncaod Rees GO = f2- teres: eh e beet een ae He cle eee eee 
igeaa| eeseee ih) CoABasaaceoOo4||rade Ok} emponp cosa bead OO = -sisnvde wien dee eve Ge et hace cleats eee eee 
WBE ESSS5e (Gls) Costascsagoseen||S5ce GIRS anat=aase ace O iesea Sse ae Aaeoresc seamen oe Sasa smollecac~ tess. 
WASHINGTON. 
SIG dO uUkeeleeecees mee = = | Asotin.---..--.- ZA SOGUN eee meee eee see eee eee eee May 10 
Souleceea Omer eecce cases Woaocltl) caooscodees SLO Se easoogesdlsancraaneoere seccosckens May 15 
A |lecoace: GO aanatocéssonse oH) sonesasoces 251010 sess35550 Kleinwanzlebener ....| May 12 
OYE lleeoce dO csssemescsccuss SO me seeee eee Jed! eoadado son |Gaaaac CO \-.Jsslewe Seba eee Ones 
129 | M. Pietozicki......---. | Dayton -........ Columbia) seers) eacee eae ae ee eee May 11 
lst || SGA Shri osenSoc Waterville ...-.- Douglas ...... Kleinwanzlebener...-| Apr. 4 
UGG casa Oweien aiseoeecc seis Raced soccinosoc Blige etecas Dippe’s Keinwanzleb-| Apr. 16 
ener. 
17318 | Geo. W. Elliott ......- Ellensburg .-... Kittitas 
17319 | Harry Walden ....... Be sct BEG lyeios esac 
84 | David T. Hain........ -| Spokane 
S{ih || 183) 18S (Ola orem secoese Baek Bas sik hs seerdce 
374 sRoneiscoim Davis: = -.|---- GO. see ee -/- Sos Obyseeee eas 
38 | Geo. W. Copelan...... eigelilty Ameer Dame Oca meric 
164 | Chest. Gifford .....-.. tencU0 ceascceseee 5200, -osee mnie d 
41 | E. H. Morrison..-.-...- Fairiieldss-.---- BOOM weemeiess Vilmorin’s Richest .-.| June 4 
AD) esa Gln so eSogSceceses S25tOOvsceccsceee bat lOpaae sere Florimond Desprez...|..- doce 
43 | eee OO eee ween c= MO sees seen s AaGloy S Ssa5ns6 Knauer’s Imperial....} June 3 
BAN ecm ate Ge ano ance soos (ley eee beosoee --dO ....-.....-| Kleinwanzlebener -...| June 4 
Soe seiner Uh oganadeccogncen OO eece masts aeeOl acces eunees|ererse BOs cS On icin, etalasell Sete 
18#:|..8s= Owes cast cee eee ae ce dO Sedensosienis iO feeseecess Knauer’s Imperial....|.-.. osocor 
190 3\-s seem i Ares sscesesaae (Xi Aa sogauee Se eOO\adeenatie Vilmorin’s Richest -..|.. Sondoson 
LOL ee sees Gs Sc emanaooesac baer Oss wsesmeclesien Gomera -----| Florimond Desprez ...|.-.scccees 
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States from seed distributed by the Department—Continued. 


. NEBRASKA. 
2 
Ti f 2 Sucrose in— 
ime 0 \ 
harvest-| Character of soil. | Remarks by growers. = ee ee ae 
ing. j ‘ 
S Juice. | Beets. 
A 
Grams.| Oz. : Per ct,| Per ct. 
scope ate beleeceenen sree ceceedoede lppooaeneec one socer mEbor 2 552 | 19°5 | 14°09 9°3 8-8 | 65°9 
Rl cao) a) ote eal tora nate aia tere ete ele eteie lata alsin <t oictalatmso(= 2 312 | 11 13 -69 8°5 8-1 | 62-1 
~ occ LEME SF Aneoeebemos eee css boooesdonecaoooccsneocE 2 418 | 15 15°19 10°7 10°2 | 70°4 
Wet wos) black sandy loamy. .|5 2-22. <lecie esis mci 2 665 | 23-5 | 17°40 14 13 °3 | 80°5 


NORTH CAROLINA. 


a Sieh ear cee ene a0 | wa] 43 


NORTH DAKOTA. 


Oct. 19 | Black sandy loam .-| Last ozap Mangel- | 2 615 | 27 18°19 | 14:7} 14 80°7 
wurzel. : 


PENNSYLVANIA. 
Oct. 4 | Black, sandy ......-. Previously used bone |-2--|/>...---|----=~ 14672 \) V6) 11! 789 
fertilizer. 
VIRGINIA. 
Smart’s field -.....--- 3 AON Gn 4 | Samara Sieh) Walesa eiyaal 
Jolbby yer e ence ae 3 ATOM Wigan) pee ae 15:2 | 14°4 | 87°7 
Lagrange farm.....-- 4 Pashia Se Ey snc TO U3 | Boies, 
THON eM) Ss Soc Blac ac |anoecasellsonctoleeeme cn 14:5) 13°7 | 82:4 
so reeccond 2a earns @). NE beh WIA Aolfsaar Kaoosoedlbecace lnSrases 15°5 | 14-7 | 81-6 
._ 22250554 BaRS SSSR Ss ponspcedeste SHE ERED, Soc osar|lbooe|>oo0aconlaoococGoooce 15°2 | 14°3'| 81:5 
_ +2202 Semel CoRR RSE DOS aB seme pooepe Harrisoncfarm <oos- 425 |-ce se aoe leo a Sece si 17-1 | 16°3 | 85 
WASHINGTON. 
Sept. 15 | Gray loam .....--..-. LoeBteE NGG (aos dagpese sieie|= she uion/oeme ee 15°46) 1087 2) 781 
Sept 5 | Sandy loam..-.-....-. Raised oni farmiof Ti. \.2<.)- 5-026. 4|/)---=- 19°86 | 16°4| 15-6 | 82-4 
M. Troyer. 
Oct. 6) Gray loam, some al- | Irrigated every two | 1 948 | 33°5 | 17°47 | 13°1 | 12°4 | 74:8 
kali. weeks. 
pet OFet\=/-|'s-='- GIN) sae coosmobosed Bape d : 11-2; | 106 |) 71-3 
Oct. 2 | Sandy bottom land. .| ; 8:3 7°9 | 6674 
Oct. 10 | Decomposed vol- ! eS ea sii |e ree 
canic rock. 
oi OesSs Rae Glo sce ce aBadeoosa TGS) eae Ute) ae 
ite (2S (Se Jancode en sooeSssesnencds se 17°4 | 16°5 | 86°6 
Nigeon eolack sandy loam! ./}.-----.-.s2s2-.---3--s 255 B AGES 15-7) |) Fors 
Sept. 26 | Black loam ..-.....-. eee 13°6 | 12-9 | 83 
Sept. 25 |...... Oe el oened ll odasce teas aca 12 11:4 | 76 
Depus 26) jos 5.. GO as AAA eer Gener Ba eletioe 14°6 | 13°8 | 82:1 
Canad: al || Thee 2595 3 Sa eS Pee eee cae - 14 Sulee lo On slag, 
Seu Peara tri CMlOAIM 00-22 <)-c2- add osece cocee = olan SU Ue alco 
epi 255) Black*prairie ldam..|--..--<-2+2+-.-----+.s-- 15 14°3 | 80°7 
2s ee ESE See: 12°4| 11°8 | 72°5 
Sar 2h| 2s OV 2s sce ee aed eee aan 15°3 | 14°5 | 78-1 
“5a: i) Sea eee GO aet Mette eee ae Asap : 14-9) 42) 77-9 
nih, WE nace Set ce a ae a ea ee ae eee ee B 19) | 13) 70 
cole 2225/0 SSeS ROBO SE | eee ee ele nee i AS 7e ot 7G 
pee thereeets eee tete fat. coy Se'-| seks sata eecnec so. 14 13°3 | 76°9 
coc i ES eee Bau ast sinwossoee 9°6 9°1 | 68:5 


16 


Table of analyses of beets grown in different parts of the United 
W ASHING?TON—Continued. 


97 | Peter Campbell......./.... Cy RB acoate sco |see LM codusaos ocasac GO ccicwesecsessean|Lavieae 


Sevial ‘Name of grower. Post-office. County. Variety. antares 
192 | E. H. Morrison Kleinwanzlebener ....|------.--. 
TES 3565. do Florimond Desprez ...|--.------- 
TE se cee do -| Kleinwanzlebener ....|----. 

I) |lsoesoe do aleaeecr Os ssc ncns acee nee sees 
THY i oseee = do -| Vilmoni Amelioree. .-.|------.-.. 
WO Issacs do Kleinwanzlebener ....| May 29 
198 |.----- do Vilmoni Amelioree - ..|--- doi = 
Tale aoee do - Florimond Desprez. ...|--.do..-. 
62) |"C. KR. Burns-=2-.-..--- SPOKANE ree eeeer leet GOS Sm Sb 556. Kleinwanzlebener ....| May 16 
178 | A. Lefevre........--.. Medical Lake...|.--. GW) scnoscscoec Knauer’s Imperial .-...|.- do -ese 
182 | Henry Hashagen..-..--|.-... (Ip aape sooo pace! (ie peeresemec |sssec- teen osesscoccccc May 15 
is}a) || DOS WOH WW) acSnod once Chewelah Kleinwanzlebener ....| May 6 
181 | Dr. N. G. Blalock..-.. Walla Walla. .--. Apr. 23 
6) | SAS Craig i etic Tekoa May 16 
7 | William Button.....-.|.... May 10 
ie MORNe Spat stseeeee. ser aa May 2 
12 | Thomas Hill...-...- ati Mape May 1 
5D CRS DARKS eeeictsleaiar nize May 9 
16 | William Hoar.......--. a May 15 
Ty Aiden: Paoeses-e--~ peta May 2 
18 | D. A. Hoffmann. ....-- Somes June 1 
19 | C.R. Sparks .--.--.--- Bean May 20 
20 | Henry Mustoe....-..-- ase May 5 
21 | B. E. Wilson...-.....-- Rbek May 16 
23 | J. A. Sanders...-..--.- Tost Mosenssno00r 2 ea<G0) soecesseaga|sasecs dois ssc aes May 30 
24 | K.T.Sparks---..-...-- Sasol Goopecdasne sosdile)ssacecccsod|osssise (KW eeese panes 5-2 May 28 
25 | George Erwin ....-..-- wae eOOheeeeneae ons Sneed) sageisr de cellbse= oe 0. ns Senate May 30 
Pid || etsy opi sp s55-cqudoboo= bos Sd OMeessssery Sua) sosnsdoosaglsseose dO. 2os2 eee June 1 
27 | John Erwin, sr---...-. eel Over ates 2ae Ol Sas ce cteseise | pear Oo eee ee May 30 
28 | William Erwin......- 2h6MO Seeeesiess S50 asosecscss)none5- dons 2oseseeaeee June 2 | 
29 | John Erwin ........-. side (OOS eset eee mie Bete CO lene ete tee eee doe 2.4 ssceeeenee June 3 
30 | John McDonald ..-..- ees cQO js ccenietscies ssantcossedesetallecascc (Oe s eigaeecee eee June 1 | 
51 || de Ritzloff <- <2 2-222. 5 FEN O rs ais apn oteers joo CW che sedesSnclieeees- dO? Scena eee May 20 
5D) | Ati ampere morte r= =i sae LO ye Secctomtelaters b5e-0W sompdoesecabeccoe dO. sia. 3e oe eee May 23 
53 | James Lindsay....... Sep RUM sonsoboecse Soot conesecbese||ecden LiKe es Same ace May 15 
54 | Daniel Johnson ..--.. secOy se csicces scat) sacdaoscSod|sscc5c Ow e/so ete eceeeeee May 27 
65 | Henry Westermann...|....do ........... eect) Sasceqsqasc|sesase dO! ldocceceaesris May 22 
(fa) |] ee Smt pene oc snc S60) aoneschoene Glo) SSoctescens|easnae 10. sone tncseeeeere May 12 
67a) Wane Martie vee nee se neiiScogadoabne SoG <Sooncomaee||e aoe ce (teecoeridacosacbe May 19 
68 | S.G. Jamison .......-. Snell) -Sosccsnons See OO eee ne eee Oss) iccceneeee May 30 
69 | Thomas Warwick ....|....do -.....-..-. Snoct) pamscocted Saqssc Os 2 ean neaeeen May 2 
70 | Dan Calland .......... Soc) sososscoee 525480) soeSsscesccellssooce GO n25 eens eeeeeee May 16 
71 | K Dylor...-.js=5----- pSscil ctondeoas- sencilt) ssomesdses||soao0 Gk emscimrisc ac: ---.| May 3 
72 | William Warwick. ...|....do .....-....- Soon 
73} Ao 0). SHALLOG << nla soattl®) Gachosicgncd Boe 
75 | H.d. Moak..-......... SSacdly sseedcanoac saad 
76 | David Jones..........|.--. (IG) Sequdqcc05e Shoe 
Ue leis soa Gee cores abe bese ON) Se digsdg aes Sden 
78 | Joseph Bertholff......}.-... GiNeneeeooertc eae 
790)\ Wim. Mie Bride veers << eel at=se GO} sis eciewians 2 Ree 
80 | Gus. Willoughby .--.-].--. dO cas oeeae ae aoe 
815) Wan traniclin sn sence Oise ecm ae eee 
82 | Jvhn Westermann....|.... Gi ecaeaanedc S5be 
i 
Ssaimavidubertholi es. «aes. <C0pee seaneee See 0 Olea enteral eats Chy So ayecoosedtcos May 27 
84 | William Sennott......|.... dO Gs j-istessiese DAG GI BARE cod SAH [35552 dO)-ea eee eee June 2 
85 , James Carbery ...-...-|.... OOP ramteeeaele Se sel Coes catia nb Soede Choy eee sesaoe sco: May 11 
86 | James Bertholf .......|.... GON ewocicncee ene (Bastacrina cd icneada GOV Es ecsoaedasisc- May 30 
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WASHINGTON—Continued. 


nD 
Oo 
Time of 5 
pares Character of soil. | Remarks by growers. a ease Teel 
s E 
es Juice. 
Grams.| Oz. Per ct. 
OCT LON |) ciclcaicw are oatsicose eel inceasinscieiacee. seccscds 2 1,054 | 37 15:16} 10°8 
PEN Orta ae | iasnascocce ccs aeaee yeaa moeiteucemae clever. sis 2 290 | 10 19°54 16°8 
BEANO Fok | wat nos. tocleice dese sae eae mS ache nce ac sae sce 2 630 | 22 17°85 13°9 
MLO otata| a oyacaiat a oial< talkers crete tn rotate | ots er aieral ora cata aie erate arc aie 2 S207} 95 |) 19654 |r 0555s 
RP Operas t= oe os aoe eee Tee ene Le Siecicics 2 191 7 20°14 Te fo h 
.--do ...-| Black prairie loam-..| Notdrained;hillland.| 2 226| 8 22':03) a le-7 
melon =| black loam. 2 so. kerlasetiesses sew closenackics - 2 Lee 6 19°24 | 16°4 
ROO tel aa OO) concmine cotocecn loa amen aeess dees caesar 2 488 | 17 17°45 13°8 
(Ott. Nl Been eee oye Yellow subsoil....-.- 2 Ghar Paaco el onele stork 
Oct. 16] Black sandy soil....| No fertilizer in culti- | 2 566 | 20 19°88 | 16-4 
vation 16 years. 
Mpipgel 7.) black: prainiesoam: -ls-cseeeces cece cs ces sci 2) 1,245 | 44 19-24 | 14°8 
Sept. 25 ey IER EN IT] OS | cacaccoospeccadaosoLeleond asc0sss4|Gsse5e 16°86 | 138 
soi 
Oct. 14} Light volcanic...... seri gaved occasion- | 2; 1,860 | 65°5 | 14-31 | 10-9 
ally 
Sept. 7 | Volcanic blackloam-| No rain nor irrigation]. .-.]..-.----.|...-.. ley; wala 
Sept. 12 | Black prairie loam..| No fertilizer -.....-..!.- Ecllacosenee|leaenee 14°63 9°6 
Nopumelas | eeop, Dlackloam 24-4 ease seSee taco tecaar|s =e elsecscesel| soccer 20°43 | 10°8 
_.do....| Voleanic black loam.| Cultivated once...... Ssadlosocacsalsooode glidcos 8°3 
Paar.) cep black loam. --| No fertilizer =.-s.----|20--|---225ec|-ce oe. 18°13 9°9 
mopaal | WANG y aNd Gry - <2. .5|secccciwa ssc cicicenstarssa\:|c sec bacceoaollesoanas 18°63 | 14 
eeeereo | MolcaniG black: LOAM <|i4-J0ciesnee a ee scheme eiec| sac iscel vac cies GASH eels 
edo -| black looses loam--.-| Onmnorthhillside..--.|----|=------.|.+42+- 1653) | 11-5 
Peedon--.| Voleanic loani ©. .-.< No fertilizer -........]-- sd |Saccopee Gaosee 17<83) |) 135 
Sept. 22 | Black loam .-........ | Bottom land .....-.-.|--. selptcnedodlecncee 16°63 | 11°4 
Sept. 21 | Black loam, vol- |..-.do...........-..-.|- Sista|| "miele winie(a|| cmc eiete 16°73 | 12°5 
canic. 
BEE aet faisiste CLO =.- nieve rains onic (Nowentilizereecessers |ae=| secs -sc| a2 35 = 16°66 | 11°3 
Sept. 23 | Gravelly loam --.-.---|-. OU) Be ecppacsacenacdne cxlboaccocd laseeae 14 36 9°3 
SEC eee Plack sandy loam .. Subsoil CLAN Recast |(aosalecabes celaemene 14°56 9°9 
= 2D - Sel AG eee No fertilizer........- eels session Meio 16°96 | 12°2 
Bee dO)- == = pica blacks claiy:<.4|\ Sandee caset eeciscee cee sitcsccess|sacs- 18°16 | 12°5 
---do..-.| Black sandy lo am. Pinelands sees sete | aoe Sees ne ee sees ix 5Gneedlocg, 
.--do.-..| Black loam, vol- iNovfertilizersecesesee maa Mesrsietaven| Meee 18°36 | 13°7 
canic. 
maura stblacle volcanic lo ams) v-os-<aee == seceencstecc|-o-|ccceecclesccce 19:06] 15-5 
(Oris | I BRS SCX eee eee eee No See ee Pesce Ba ase eoaa eooooe 17°76 | 13°3 
EPH | ea Oh as samc SS ccs ab loa \O Oraaoas sce eacre aar|erre< Weoeraen el somone 18°7 14°5 
Oct. .2 Deep black loam... South nulsid ete. se mo |G-2u|(Seraee ool saeeue L6EIG "i Le5 
Oct. 1) Deep black pine Pecebe couconbcoaconte de peod Bansoccr| esac. 19°66 | 15 
land. 
Oct. 5 | Deep black loam... | poute hillside,no fer- | 1] 1,104] 47. | 19°68] 15 
tilizer. 
edo... Loavy loam:....---- Noitertilizer 5... 02.5 1 665 | 23°5 | 16°58 | 11°5 
-.-do....| Deep black loam....| Bottom land ......... D457 | OS! 18°88" 1366 
..do ....| Black voleanic leam.| No fertilizer ....-..... 1| 1,373 | 48°5 | 15°38 | 10°7 
== 00). --: Spee loam: stable=:\|\s2-<ssenacoctia vse scan. i! 976 | 84°5 | 19°19 | 16 
and. 
---do....| Black clay loam ....| Volcanic formation 1} 1,373 | 48°5 | 15:28 | 10°6 
omect |e biack, loam.» NOLbt \o-csesceocce seksi e-ss0.. 1] 2,321 | 82 13-77, 8-9 
slope. 
Eee GO ose ae Sewat. No portalizer See oe 1 877 | 31 16°39 | 12 
---d0....| Volcanic loam ......|. Jd Gp ses2 ease ee oss: 1] 1,358 | 48 16°59 | 12°5 
Oct. 6 | Black prairie land.. No fertilizer, vol-| 1 863 | 30°5 | 17°84] 12°3 
eanic. 
PesdO)=- 2. Laois volcanic loam.| High table-land....-- 1 368 | 13 18°91 | 13:3 
Bibi ea= ed 0! a5.4 22% 2 oon High, dry pine land .| 1 BER alesesy || irae) ality 
Oct. 6 Light pine land-.-.. Nolfentilizerts2 ss. 1 736 | 26 17°74 | 12°3 
---do....| Black prairie loam .| Volcanic formation 1 523 |'18°5.| 17°54 | 13:2 
oe iminialar~ @ Light sandy loam ..|-----.----.-.-...--.--.| 1} 1,259 | 44°5 | 16°64) 11:4 
Oct. 6 pany: Lourie PINE || \-<<-scieeaecescee ose see 1 495 | 17°5 | 16-47 | 11 
an 
Oct. 5 | Black voleanicloam.| No fertilizer nor irri 1 906 | 32 14°37 9 
- ation. 
Oct.. 6 | Light sandy soil....]..- 2 ce ouciae aicleaictecistsiee c 1 792 | 28 15-97 | 10 
»--do ....| Black prairie land ..| No fertilizer .......-. 1 509 | 18 14°53 91 
eteeeos| Block loose loam a=... <a = josie a anos cence a = 1] 1,641 | 58 14°77 9°8 
Oct. 6 iene s pine table- | No fertilizer ......... ii] RBI bagsy alse | aif) 
an 
Oct. Deep black loam. ...| No fertilize rnorirri- | 1] 1,019 | 36 16°96 | 11°9 
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Table of analyses of beets grown in different parts of the United 
W ASHINGTON—Continued. 


Serial 1 F Time of 
* Name of grower. Post-office. County. Variety. planting. 
98 | James Campbell... --- Mekoat ia ceme a0 Whitman ....-.- Kleinwanzlebener ...-| May 19 

107 | John Schon..-...-..--. Soe eG paemenmane oa seas Gh) Cspeceocers|occes' CO eeneeeeceeneer May 30 
108 | John Fenn...-....-.--- Sinise é 
109 | Ben Carle------------ eer i a May 
110? | No Bs Weltont=.42--- -- son U er scnescse|pon- doiSese=neenen| eee do s2 cent eee May 28 
111 | Joab Robertson. .-...-- seciK) cages sccioce|[nerp O10) oo secs nieceoce OE oe eck May 31 
112'| George Prettiman ..-.|....do .........-.|_... GG) = sestcacoss|bs-se:- Ose ees eee May 28 
113s. Romine---------2-.2 S500) ssoceoecee ale sce WO cor scshonecacsco- QU) eeeero ne docs May 21 
114 | Grant Palmer.......-- Fadil osaqsbaosdalee o QW) co=5e52-salleshece GO: saan ohare May 26 
11S LStCormellizccec ec. Teed seiaae see SEP Oneness al eee 0:23 ARS May 23 
116 | D. W. Bridgeman -..-- ses monéasesacs Jct e ce etecee == |bo555: Om .aeeee eee May 27 
117 | Knute Erieson....---- seal) cesscnareee Te Ole etiiasieaine | =e doi... 5.) sais June 1 
118 | A. B.-Walker ......... 22500) ccbescetass Betas doj;.)sseeeeeenes May 24 
119°} ACB. Willard. .2=---=- sen cosseoctobe Bobs Os nreseeooeeee May 28 
IP{i) |) 1k, Te Sle oop sos552| soe cossee=ssce eee 0)eae eee eee May 24 
TPA) Ciaeete Cee hoecseeces Seni cacececesn= sece DOs aeceeeeeeeee May 28 
122 | William Breen...-..--- Soest Cos oresscoc [Eeee (esses eS scoos May 29 
LOST Wiese smibhie es hasaee to Owe etc sie ee (eee tee ee May 31 
124 | John Conger.......-... eco tl) Sosoccosace Woes dots: tae seen May 23 
125 | John England ...-..-.- seecGl eos=-as5ece send 0) 2S a-seee eee ay 1 
126°| A. N. Hofiman’ ...---.. Fens pe oascoscce ae CO) 2hJeneataseeeees May 24 
130 | G. R. Winslow ....-.-. 2 oacGh) jsosessosee eseG (lOMeianes eee Tay 18 
1315) FG. peoortim ans ee) = sco de Sece Semone oe oka eae eeeee May 29 
132 | Cornelius Kole --.-.--- Foc WO Sense zocone sae CO ase \atelel= ateteeeins May 20 
133 | O. R. McDonald...----- sord@ lt) coosascecse Be Gh) cesosee = ccSte = May 30 
134 | William Click .......- Sse 0) pocsccesos< Beets CLO Wipete iets alee) See Gea orenec orcs sac June 1 
135 | J. B. Sampter.-.--.---- see) coe se=soccc S24 celG) So sessecssefeces 2 GW) Seeeeeerccco sce May 19 
136 | John Stevens.-.-...--- sacotllt} seeossastee S222 sooeacooeelsssss: (Ue soerseorcec aes May 30 
13a At G Od dard tremtre ete =r poe GD pcsecmssece Sansa ecomnosa|[ocee Oh. a aena eee ee dozen: 
138 | A.J. Bancroft --....-.. spon) CoosectaSee Seek) paseseszece ssa: dot 2a -eeneeeeee May 23 
139) | EE) SaKary aerate Ee Oy tometer Bee Lome Berane | rhe oe CO | isis. ac eRe May 26 
140 ; Austin Footer..--..-- ser casscdincass| Jre dip ooeasoadena|asoa GI) se seme scic ease May 30 
141 | Ed. Trammill.....-.-- sail) sesseos ance lista Osea e rari ere ee eae (Mes Beeoacecossece May 24 |: 
142 | George Steen .--- .-.-. cool) So ckecSscor HEH SB opcocouaalactcs (Ose sees baccce =: May 29 
143 | AlexanderTomblinson'-...do -....------ se cll@iengszocsses|o222<e Ot! Joraneae eee May 28 
1448 SiS eV OUN Paseo se ate | Sees One ates sete a stOl sregocdsecq|[seceze d0jees2—=seeeeeee May 22 
145 | Matt Fountain -.....-. Beet Opes tersee ee cosa renceeaeseeleses ek (OSes eee May 20 
146 | J.T. Whaley-.-.....-- Sos) os$ socasgs Se ouitis ongonctenol|deesc- ORS sic Sdper Sc cte May 21 
1A ONC Daleyeen= secs e Sane ClO Pa arpetam\ete ete ee Oe aetna tse Sees Ol eraatea eee eee does. 
148 ; James Storey...-.-.-- SHeH tly o5 hoe snece pon Wsescanegcscloenase Ghee Saesetcoseede May 28 
149 | Thos. Balkow .--...-.-- Jae WO eecénstaoa: See LO mete eae | (eee ot tec ieeomertos May 20 
150 bd).) Bayles <- 2cscue. en. sso dtliVesanccosces See Olen ete sect |e (0i-seee=ee peer eer May 25 
15h | eHer Goddand)eetense et peach) oe st oeate Soc oretcacise <a|lsieee oe MO) ee opcise cms sic May 23 
152.) Henry Howard ....--.. Sp oe ae ceacemon pees Nermascect<lssas—< lO?, Slee eee May 28 
153 | Chas. H. Strope......-. soo) asccocanace spncO MM copoonsSacs|esc nor 6) So. = eee May 26 
1545 SC StrOpe oe cee seca bes le 555 Socsa|eece(l®) « -shocec-euloscecs (l0\-se2eanen eee May 20 
155) |;diames Lyson..--.2 2 se LO) stata nei ieee SSR se concoasHel|sagss— done s-\.cenpeesens May 28 
13 | F. Jé. Deeringhofft ....-. Uniontown ..... Prec egesanahase Elite INO. 25-eoeeeeeee May 19 
See eteeca-rmoke IDESPLRCZ tsetse seme ae Ole rato 
dOmae eee er ee Elite) NON2 saoe mate es do.... 
pact). a6ssgs0ccc¢ Dippe2<2.-sascseeeeee eee doeeers 
Bedi seccngbases Rin aver 2522 -se eee aml ees Gh Sec 
Seo sos5sosoce (Lem aine) ae) setae aes doters 
sac dOnisancteaeese Desprez No? 24 322s seselee 2 ime cc 
con dil) SapmoceeoSe Kleinwanzlebener -...|..- do .--. 
wc Ope seletleee = TiO MATEO yale sietara latetete alta a doses 
Senet Sas Aero eee Mlite Noize eeeneees = dO 
103 | Sardis I. Brockway .-..} Rosalia .......-. See OO edema ae lites s-be- neers May 13 
95: | Geo. P. Tolton......-- Sel ee asseaee ap tire 
96) |ae a Ge nebsoomeandbas Seeblies 3a 5002.36 Saas 
148 | Evan Peddicord .-.-.-.- Palouse -\csse=s5 eee 
172224) ME efiries).— 6...) bee CO late tee steal Ered 
DOs arses GW copsecoceaonser Soe IN GBS seca Ace ata 
Igjse2eleeense GD nasineonsoauas se BOBO Ramsotieosnt Se 
17325 | C.J. Rumens ........- SeeHGGSERScaoeesae Steaie 
17259 | Geo. Ruedy ----=-..-- Colifaxzeene sigue lowes 
PARI pao COperemererinteccere: Sesh QO sie fei heemiaies oe Oleearigser aes Vilmorin’s Richest..-.-|..----...- 
72615 eee aa Sosncooore oe Seer Oiiesceeeeaes St Oates fclee ace Knauer's Imperiale. olesecreneas 
17320 | J. T. Edge ......... pe (PE MLOUSC= semesters ees GO) Sscceeisesssseosccs- eovecesecee ence] QUGHla 
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W ASHINGTON—Continued. 


a 
o 
Time of 3 
harvest- | Character of soil. | Remarks by growers. % 
ing. E 
Oct. 5 | Blackvolcanicloam-.} Nofertilzer nor irri- | 1 
gation. 
Oct. 9 | Grass lands......... Land cultivated 9| 1 
years. 
Oct. 16) Black loose loam... Sess. 5 = sees eens il 
Oct. 9 | Black prairie land..| No cultivation-...-... 1 
ee lore -l -eraine land .- 2... In wheat 9 years.-.--. il 
.-do ..--| Prairie land, moist..| No cultivation......- it 
PO] |S blaGk loamy sss4—-= 11 Land cultivated 13} 1 
years. 

AHO oopellose <Uktitos Ssbscuedaccee In wheat 3 years..--. 1 
..-do ....| Black fertile loam ..| Ground very hard .- 1 
=-206-2---| Prairie land .-...-.. Beets not cultivated. 1 

Be Oless | ElaCKspraiviG NOAM chit Je cejesee ce a's wee ciao 1 
eG) eter | Bese black prairie | No cultivation......- 1 
soil. 

-do ..-.| Cultivated prairie ..| Ground very hard ...| 1 
-.-(lo ....| Black prairie loam..| Wheat 8 years..-..-. 1 
ee eter te a eget LO xz -farssaivw slo sresatare Beets cultivated once| 1 
Paar: BrP Nl on Gy sev sail ol| Scorers Cea cae ewes wie eee 1 
--.do .--.| Black voleanic soil..| No cultivation......- 1 
PPP AE Pam LANG. 22. ial occlelse caress ode eecs fl 

pa Owsaa(-| OLIN prairie lands.| eco eee - acme anae ase 1 

-do ..-.| Bunch grass iand.-.| Cultivated once.-.... 1 
eed Ons= se) (eraimie land) 25---—.. In wheat 6 years..... 1 
---do -| Loose prairie land..| No cultivation....... 1 
Ped Ot one eraimie land, = 22. -i<1 In wheat 12 years .- il 
.--do ....| Deep black loam..-.| Beets grew slowly -. 1 
- 0 aed bon Ghee Reeme oooraeds Cultivated once; | 1 
ground hard. 
.-do ....| Bunch grass land. -.| No cultivation....... 1 
=-€0-...| Blackwolcanicloam.|:...do ..-..-----..<<-- 1 
OO: =-| ROUineipeainiolandel = idOr22<ccoccceceas ae 1 
Oct. 10 | Blackloam,volcanic.| No fertilizer......... 1 
PeedOr cen erairioland =. 2 <n. Wheat for 5 years 1 
pee dO reset lac kev OlCANIC: SOW \semeimiernneanaoewsces os 1 
Peed oo! blacko prairie Lat s| tna ne antes nasa 1 
..-do ....| Loose prairie land -.} Cultivated twice aoe 11 
PeeG laces} Black prairi6 LOAM =| so~ osc sce e essen seencee if 
AYE soda ba Ai a eA ee ae Beane ae eae ae ere 1 
...do ....| Prairie land ........ Not subsoiled........ 1 
--do...-| Black clay loam ..-..| No fertilizer......... 1 
eeu ese pe rairio land 225 cocc0| soc caciser cs cececiee ca 1 
see ne “(10s BUSS Se cicatcas Soaceacnoneeaeseccernee 1 
Siidowe.)) Blackvolcanicloam.|_....2........----..-.. 1 
-.-do....| Mellow prairie soil..| Cultivated 3 times tL 
25500 Sock Bia Cu hi (ee 1 
Sores | SHANG PLALIC LANG... lo nac-e pecawishewes seus os i 
Pease eo OCA DICOAML © om .20) 0 Sa otter a Sehatee esa ce 1 
BrGOts. | blackloam,claysub-|...-- 4-02. .s0--ss--05 1 
soil. 

Me on ese Bisel: TOATOetietem aioe In wheat 5 years --..| 1 
AR ete | fet) miatal'ein'n nm q1co,ninin's|| es ejeaive oi acnis Was ain wens ay 
Sept. 18 Black prairie soil...| No fertilizer ......... : 
hin Suh Cee ee ee ee ae ae 2 
--do ....| Yellow prairie loam.| No fertilizer .......-- 2 
“Sa pare Bip prairie soil -..|..-.. CO atone sas esas 2 
no fi Ste ae 10 See eee GOW ee aaeesnses 2 
Se Aer Black bottombland’-|5-. dO. 2.22 j20ec ence 2 
--do ....) Yellow prairie loam.|-...do -.----.....-.... 2 
BeeOr a | black: prairie SO ---}--. <2 - -. 2-0-6 ess enee 2 
Ba-G0)- Yellow prairie loam.| No fertilizer......-.. 2 
ee ee “| Black prairie soil...)..-.d 

Oct. Black prairie loam..|.--. 

Octieals| Black:soil. 22 53..- =). 

ss00)---+| black loam .2.2..... 

Oct. 6 | Black mould, yellow 

clay subsoil. 

Nov. 5 | Side hill............ 

Nov. 16 | IBlaelkigoil! --522-2.c 5 

Novo. 8) |Sbecccs eeeeeseeesseee-| SOG turned in April 


Average 
weight. 
Grams.| O2z. 
877 | 31 
976 | 34°5 
877 | 31 
283 | 10 
608 | 21°5 
495 | 17-5 
481 | 17 
325 | 11°5 
538 | 19 
651 | 23 
325 | 11°5 
382 | 13°5 | 
906 | 32 
509 | 18 
849 | 30 
722 | 25°5 
156 | 5°5 
396 | 14 
184} 6°5 
255 | 9 
396 | 14 
1/570 | 555 
651 | 23 
170 6 
LOST 
310 | 11 
449 | 15°5 
310 |} 11 
1,259 | 44°5 
1, 090 | 38°5 
863 | 30°5 
1,401 | 49°5 
538 | 19 
736 | 26 
835 | 29°5 
920 | 32°5 
736 | 26 
552 | 19°5 
821 | 29 
1,090 | 38°5 
538 | 19 
22, 25°53 
651 | 23 
467 | 16°5 
368 | 13 
495 | 17:5 
580 | 20°5 
764 | 27 
538 | 19 
708 | 25 
807 | 28°5 
884 | 31 
179 | 27°5 
729 | 25:5 
820 | 29! 
20°5 
72 
275 
41 
52 
35 6 
46°5 
41°5 
29 
27:5 
22 
30 
35 


Sucrose in— 


Total Pu- 
|solids. rity. 
Juice. | Beets. 
Per ct.| Per 28 
16°76 | 11°8| 11°21 70:2 
17:92 | 14°3| 13°6 | 79-9 
16°01 | 11°5| 109 71-9 
cobras ray | AOS Se 
Teil iia we Hee tit 67°9 
15°93 | 11:2 | 10°6: 70:4 
15°23 | 9-7 |. 9:2 63:8 
16:96} 11°8| 11:2 Yaoi 
17°86 3:2) 12:5; 74-2 
sooScne LGA =e Gite ee 
E66) 1h 10°5 | 62:2 
18°53 |) 139") A325) 7a 
16°94 | 13°6 | 12-9 | 80°5 
sieceone 14-7 | 14 aaa 
17°70 | 14°5 13°8 | 81:9 
LG-oL | 128) 12 ae a7 7 
aria) TEL dP eee ae 
16°54} 12°6} 12 76-4 
Soosaoe 16°4 Dd60 psi. 
oneqsns LE aed ee ee 
sone 15903 bel |i Se STE eee 
16°16 | 12 Dea TA: 
17°48 3°7 | 13 782 
sponses TGGS>| VAD ONleeeee 
eeetee TOSGR|F 1ocSa eee 
mee craters ae oe gee 
16°46} 14°8 | 14°1 | 89-7 
ees 12-6 | 12 soba 
15°17 | 10 9°5 | 65°8 
13°57 9°4 8:9 | 69-1 
13°97 9°8 9:3] 70 
13°67 8-5 8 | 62-1 
14-07 8 A) | QU 
LeO | 10°5 | 72°8 
14°97 | 11°3 |} 10°7 | 75-4 
GEA MLE Go|) 10 70°3 
USC salty ||) Vass) ys oes) 
13°47 9°6 Cys | rake 
Vee | 9) Sa 357823 
15°47 | 10°7| 10°2°' 69 
L6Ge | P24 UL Sar 74-3 
16°37 | 11-4] 10°8 | 69°5 
P5ETA) | LOGh| LOI G71 
16°97") Use4) V2 18ers 
19°27} 138°3|] 12:6] 68:9 
18‘77 | 15:4] 14:6 | 81:9 
14°27] 10°3 9°8 | 72 
20°58 | 13°35 | 12°8 | 65°6 
TAD Ade 12°4 | 74°8 
18°29] 14:8] 14:1] 80°8 
18°59 | 14°5j] 13°8 | 78 
17°87 | 138°4! 12-7 | 74°9 
16°98 | 13°4; 12°7 | 78°8 
17°87 | 14°5 | 13°8 | 81:1 
18°08 | 14:3} 13°6 | 78:9 
16°79 | 13-2) 12°5 | 78°5 
18:98) | 25S) 15 “Lb 8356 
14-86 9°3 8:9 | 62-4 
2ORSGr | Eo ON es ToT tira 
; 14°56 8:3 7:9 | 56°9 
14°87 | 10:2 9-7 | 68-4 
nbascals 12 11°4 | 67 
meneecs 13if, | 3: 72:1 
socoose 12:2] 11°6 | 68:3 
socpads 14°6 | 13°9 | 76°8 
14°‘7| 14 81°2 
13°7 | 138 75°3 
12°9 | 12-3 | 79 
14:5 | 13°8 | 78-4 


Serial 
No. 


20 


Table of analyses of beets grown in different parts of the United 


W ASHING PFON— Continued. 


Name of grower. 


D. W. Tweitmeyer. -.. 
H. M. Haskel, by H. 
W. Lichty & Co. 
Ons StGWtas eee eae 


Experiment Station). 


Post-office. Co 


unty. 


F. J. Niswander..-... Laramie ........ PAID amy se siela (2 
aac Gh} ARSE Co OSHOn BE Mooely cecenade sod |soSc0) cdoasde Sete 
weeeed Gl) sgopeuneoanch Sd oortl® <eskoogSrod|secnO-sosSa4qesber 
Alfred Bridger ..-.--- pibylee --.-...-- 35250 Seo esc eee 
Aj; ID eid eee Gpcoas Saratoga........ Carbony-seeerees 
eats Ooo ec aee econ tee CO pence menos = se OO veacemuerse 
Perens GOL Bass oo duedsas ae seu re Hoe Sa ees eH) sock soodaes 
agree ile) Gaccosobaceosee acecd li meceansocbellasé sb) ssodasnéaée 
eee GO) eenssceoscoorde|beacGht) snaadrossodoescOlsdscsss0es- 
Cascce GW) sactvissesessear| dont) shansoccoda sancti) gandes stee: 
Sundance Expt. Farm.| Sundance....... Crookeeaessssaee 
eeeme Oise rece sea oe a | at Oem ee erates een Oleaaetalaeta ae 
Sune (Reese Bapeeret Cope eraeasorere oessel CO osscsbesucr 
eee ate GO ees sneceben ee eee Onsen scere aee Opec ens eiaae 
Bene UOneos seem ee ese Op secre ee clare eee On emetretem ere 
amteie (i) Sa ROSE Creed One 0) Sea eee UNIO SAlO) acerocoopos 
eeeee Chae Soimeoosae aoc d OMe mesacnsecelaceal KS mpaceconaae 
Basaoo (i aes os oedeon Nook Sreeebancosud sonrll@) esobostocas 
J. S. Meyer (Lander | Lander ......... Fremont .....-.- 


.do 4:00 mes seccese 

Ea Oweaneseeeee 

a ee GOse 2 eee a Ree alOl sce ewe stan Geen Ore sac mses 
eee Co se ae SEO. oe eee ena alts ee LOU ees eee 
MR. SOMNSON!. = ~~ = Whiteland.....- Waraniviewnseeeae 
eae (NESE ER es Ah erne ari (Preece aetocal specs lino soabhescce 
eee Ose seen eee ed ceseeesn= Mee CLOWReeeaas ceer 
jee c2 Os eS aad esate a) ccemen cee as law LOneeecieme see 
a - GO) fe ote ele CO eet cee ecee ee Oe tee seer 
John Eye waste cece Shenidaneces a0 Sheridan=-ces--s 
cee GO: caisaRee es ctet | tne cl Ol aete arcs etre tell Mee Onaitetcreisie ais oie 
aS ae GO so Seee Soentaoa see LOO fata cae rere ol eee Oneteaien eee ae 
Enola WO Ss eGo So bic cee | $c edOr ease nannise een Oe tem eece ae 
ae Or terete RE sor) BERG Kine Saar SeBbaleecl cre sacmes. 
OHM ARTO.) ose eee ne JASON. aces eA Wintaaeesse cess 
Mark Manley.-.-..... Mountain View.|..-.do .........-- 


Variety. 


Time of 
planting. 


May 20 
1st week 
in June. 
Apr. 26 


522d0le den 


Vilmorin’s La plus | May 13 
Riche. 

Knauer s-22 2h aeoseeelnee do;sens 

Dippe’s Kleinwanzle- |...do.... 
bener. 

Vilmorin’s Richest.--.| June 2 

Kleinwanzlebener Im-| May 10 
perial. 

Improved Bulteau.--.|--. do... 

Vilmorin’s Richest.-.-.| June 3 

Improve dKleinwanz-| May 9 
lebener. 

Vilmorin’s Richest....|.. slate nie aia 

Improved Bulteau- |.......... 
Desprez. 

Dippe’s Kleinwanzle- | May 18 
bener. 

Vilmorin’s Richest. --.|-- - (hopes 

Kleinwanzlebener .-..|.. - doone 

Improved Bulteau- |..-do.... 
Desprez? 

| Vilmorin’s Richest....| May 17 
| Improved Bultean- |...do --- 

Desprez. 

Improved Kleinwan- | May 18 
zlebener, 

Dippe’s Kleinwanzle- | May 17 
bener. 

Vilmorin’s Richest ee May 5 

Knauer’s Imperial... | <.-00Uree 

Dippe’s Kleinwanzle- |...do --.- 
bener. : 

Improved Bulteau....| May 10 

BS ae G0 212222352) See alee oes 

Vilmorin’s Richest ...| May 8 

Knauer’s Imperial. .-..|...do pf 

Kleinwanzlebener -...| Apr. 24 

Bulteaurt- 2 ss2- secre Apr. 25 

Vilmorin’s Richest --.]-. - doves. 

Improved Bulteau....| May 8 

Desprez s-2e ences aesleee does. 

Kleinwanzlebener ....|--- domes 

Desprez Bulteau......|... GOs 

Kleinwanzlebener -...|-.- doves. 


Desprez No. 2......... 
Kleinwanzlebener .... 


‘ 
4 


21 


States from seed distributed by the Department—Continued. 
WASHINGTON—Continued. 


: = 
~ 

3 : $ Sucrose in— 

Time of = 
harvest-| Character of soil. | Remarks by growers. rm ae Be = ee 

ing. : 

2 Juice. | Beets. 
Z 
Grp | Oz. Per ct.) Per ct. 

Noemie sl a Che SUL OMI GLAY [ots ences aoe mine ceeisecie cel c= - aay ee ineesees UY | ese re ta: 
asiaee bal PLAC KOMM Sa aicfecisinia| estate injeisieeic'isceniscniniale|o ane 1.126 | 39°5 |....... 14:1] 13-4 | 73°8 

in Noy. 

Oct. 2] Gray sandy loam, | No fertilizer......... 1 877 | 31 20°08 | 17°8| 16°9 | 88°5 

some alkali. 

(Oi TBI) (Emene = Gein bem Gh eR aaa apoercpenenoceoee 2 524 | 18:5 | 17°50 | 15°8} 15 90 -2 

considerable alkali. 
WYOMING. 
| 

Oct. 3 | Gravelloam........ Irrigated by furrow |---.|---.--..|....-- iy a2) 13 °8 13°1 | 78°8 

irrigation. 

Bd Ota) Goer sceeecce sizes aoeaGh) sommacanmancoocs||S6aq||ncicee ocr secues 16°96 12°9 12°3 | 75°9 
Bee Oana s| 2-1 hi) GAneindanagad sar le nol) eqoiscnncotedodedl Sede SetacdelGaassee 17-36) 13°2)| 12°65 | 75<9 
(Ottis iy See Ses er apa ee ee aaa ses ye cote een nec cwenne|- : Bei) |e) Weeeacer GH Gis | aL S If emit 
Sept. 25 | Light sandy clay ...| Irrigated 3 times .-..|.--.|-.-..-..|.-..-- 20°60 | 16°83} 16 81°5 

Beebe oe | aor GI@ ctiboessencesece lead edusibimes saat eee | soit iall eee 21°10 | 17:7} 16°83 | 83°9 

Gta Os leat CO wets maton clam Irrigated 3 times...-. 1 1,344 | 47°5 | 18°64 3°8| 15 85 
pee Or sa. |e a MO reteels oreraiv.oa = ccs esscGlt) Saceqecongdsoase 1| 1,330 | 47 1ly'68 | 16°7 | 15°9 | 84:8 
Oct. 16 | Sandy loam .........| Inculture3 years; ir- |. -- SK) Pak Wegoace e 22°5 | 21:4 | 86:1 

rigated. 

= ee ee do ice-2h.. 32 a eae 5. AI AS ee ere |e Os ba 21 | 20-1 | 82-7 
Bopuacon fer OnmpoOscdnedgishy Meine sects selee= ars 261-1. e\sie=|e terete | seen 19°50 | 14:1] 13:4 | 72°3 

gypsum. 
meeats PACT N= Tye GEC al ieppe 
deeeoe 23°66 | 18 il7/eal || ake 
Too small for analysis. 

(eS Sooo ISSR UOOHDD OOS 2 297 | 10°5 | 22-92 |) 17-8) 16:9) 87:8 
SOTA ONO CGE coeaneSned 2 226) 8 24°21 | 17°35 | 16°6 | 72°3 

Pee Opeas-|[5'='=,- Ope eee warn caacleneastcacehandeosee=uees 2 389 | 13°5 | 21:33 | 16°2 | 15:4 | 76 
“EEE Op Bae DO sa. ssa ce Stiga aasssccocnoce ASsageacede 2 382 | 13°5 | 19°74 | 14°5 | 13°8 | 73:7 

Oct. 3] Red sandy loam ....| Irrigated 3 times..... 3 377 | 13 20°86 | 16:2] 15:4 | 77-4 
sac 4s4 See Gh) a seseeeaac sada s en Olesmaccccsts eden. 3 481 | 17 20°26 | 16°4; 15°6 | 80°9 

eG Oreste |le/eini Gin soe odhodo cereals Gia, AO) nse ceew es cesses 3 406 | 14 20°16) 159) Ts) | 78-7 
Oct. 13 | Black sandy loam ..| Irrigated twice ....-. 4 810 | 38-5 | 19 15°8} 15 83-1 
PALE Pra eiste toon a che alarora =fe'sio & ate\|ain silent Ae nelsseieaciem wn|oenc G57 | 23:°5))|2---- =. 15:7; 14°9 | 85:4 
Sept. 25 | Sandy loam......... Trmipatedeew roles: |e ooeleecscceeliceoeee 21°40 | 18°6| 17-7 | 86°9 

no fertilizer. H 
2,0) sa55 eee Cina er see emcee ae DOs eae eo acre ae e tl eamsteig cell lowesicis 20-90 | 17:8) 16:9 | 85:1 

Bretemeta | tuedsClaveloam .csjc s|- c+ ence == ct mceceecs|oos 203 LOM Weenie. =. 22°38 | 21-2 | 86-4 
Otis 0) A Sea Oy Seeeenderocsse= Season rather dry ...|.--. PHB) || OC) ene 22-9)! 21:8)| 89/11 
sac ler-aeq Bae ONS mse Ea ae cele toe a oleeie ooet cellar PE | Nei il eaeore 22°7 | 21°6 | 86°1 
Aug. 8 BINGE loam, with | Irrigated 3 times ..-..|....|....----|------ 17°70 | 13°8| 13 78 

clay. 

SSID > All ieee Seer Se eee eee irrigated stimesi. jes | eee |e see oes 20:74 | 17°9| 17 86 °3 
SeeMO) oi. < =: DOs watessscisacsae Be OO ree soos ew cis roe | aos aoe mie ol cies 19°98) 17-2'| 16:3 | 86°1 
~ StS Se bee CLIN SM = Boa el ae Ow Sas aseoeeseeel aoe eee mae eeite ete 21-94) 18 | 17:1) 82 
ERGO a =| 22 (Kt) Sambi Hoe SEE GOss Sema aoa tacweae | aeec arene ccc bares 22°44 | 17°7| 16°8 | 78-9 

Moet. ft jsbrown eravel loam.|;..-do....c.+-2:<...-- 2 594 | 21 16°69 | 13:6 | 12-9} 81:5 

Metees2) |;sandy loam -..-:-.:-|.... G0) Sate secorocescioc soe DD 20 al aeeee ee 13-9) (13-1 )/'72:4 
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A LIMITED DISTRIBUTION OF HIGH-GRADE SEEDS. 


It is not believed that further experiment with the promiscuous dis- 
tribution of seed will be of any practical benefit. Nevertheless, there 
is a large number of farmers applying each year for samples of seed, 
and incidentally some good can be done by supplying them with what 
they need. It is not necessary to enter into an argument here that the 
tarmer will not be able on his own motion to secure beet seed of high 
grade. He can not be sure that the sugar-beet seed offered by dealers 
is anything more than the seed of the common beet; he does not know 
the address of the growers of beet seed of established reputation; even 
if he did, the cost and trouble of securing 2 or 3 pounds from abroad 
would be so great as to deter him from making the attempt. It 
seems, therefore, proper that as long as the Department is engaged in 
the distribution of seeds, it should send to those who inquire for them 
small samples of the highest grade beet seed which can be produced. 
While most of the samples will be productive of no great good, yet now 
and then one may reach a locality where it will excite interest, and 
possibly do much toward the future development of the industry. In 
addition to this it must not be forgotten that the cost of sending out a 
few thousand packages of beet seed is very small, and the chemical 
analyses are secured without expending a single dollar over the usual 
cost of conducting the laboratory. If the farmers receiving these gifts 
of the Department would learn the single lesson of appreciating the 
scientific agriculture which has made the sugar beet possible, it would 
be an ample repayment of the whole cost of distribution. 


RELATION OF IRRIGATION TO SUGAR-BEET CULTURE. 


In former reports attention has been called to the probable practical 
value of irrigated lands for the production of sugar beets. The high 
fixed charges which must necessarily attach to all irrigated lands 
render it imperative that some crop should be grown capable of inten- 
sive culture and of yielding large financial returns. There is no crop 
which offers so many advantages of this kind as the sugar beet. The 
growth of potatoes or vegetables for home market, or of any crop of 
this kind usually produced by intensive culture, must necessarily be 
restricted to a limited area, but the comparatively unlimited expansive- 
ness of the market for sugar renders it possible to devote practically 
all of the irrigated lands which are likely to be recovered in many years 
to the production of the sugar beet. 


EXPERIMENTS AT GRAND JUNCTION, COLO. 


An interesting report of the growth of the sugar beet on irrigated 
land has been received from the Mitchell Drug Company, of Grand 
Junction, Colo. The report is accompanied by the following letter 
from Mr. C. E. Mitchell: 


I take the liberty to forward you the tabulated results of my experiments with 
sugar beets in this valley during the past season. The analyses were all made by the 
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Lehi-Utah Beet Sugar Factory and the three carloads sold were bought by them. 
The yield where any sort of care had been taken of the crop has averaged 15 tons; beets 
were planted in rows 24 inches apart; cost of crop loaded on car about $45 per acre. 
There seems to be no difference in results when crop is rightly handled, from seed 
sown on heavy adobe soil or in the best sandy loam. All our crops, as the weather 
report shows, are dependent entirely on irrigation, and absolutely under the 
farmer’s control in this respect. I am laboring with a view to getting capital to 
establish a plant here. I think I have all necessary points as regards cheap fuel, 
lime rock, etc., fully covered, and can show conclusively how money in a plant here 
can be made to pay good intereston capital invested. I havea theory that having the 
growth of the plant under our control and the large numberof clear days and even 
temperature we have from August 10 to November 15, wehave an exceptional climate 
for producing a beet rich in sugar and high in purity. Shall be glad to furnish you 
with any information as to my work that I can, and to receive suggestions from you. 
The seed used was the white variety and obtained from the Lehi factory, 


METEOROLOGICAL STATISTICS, 


Following is a summary of the weather data in Grand Junction, Colo., during the 
year: 


December, 1892. May, 1893. 
Inches. Inches. 
Total precipitation, snow fall -... 1} Total precipitation...-..........- On 
Mean temperature......---....... 29 Mean temperature..............-. 60°8 
CTH GIES SI Se ae eee ena 8 Cleanidays) oa tese seen ee eee 22 
LEGIT GIR tie ear eee Sa a 15 Wlomdhyadaysiace= cee esr -nr 2 
Gtouthyaday s,s cores aoe eoe sce 8 DIAPERS 2 Sos h scnanee ot 2 evn see if 
January, 1893. June, 1893. 
Total precipitation, snow fall. .... a | Total precipitation............... 0-09 
Mean temperature........-...--.- 28 “76 | Mean temperature.........--.---- 72-3 
Clear days ......-...-....-------- 22 londguduysi 22. 222s aa = 
Cloudy days peepee ob One Ser i Gleartdaysty..2s 92 2-ee ase eee nod 
Moat Gaye --2-~---2-----7----=-+-- 2 lant ay aeea wee e515 ete. 2 gieNs fi 
February, 1893. ; 
July, 1893. 

Total precipitation, snow fall .... 182 
Mean temperature..-......-..-.-- 32°8 | Total! precipitation. ......-....-.. 0:11 
Clear days ....... Seer eerie it Mean temperature... -.........-... 78 °3 
PIMOS eee eee ees ke ass a Clowdwadanstsoeaosoe oes one cee 4 
londy, Gays) 222.252 eee. a5. 10 leary daisies ase at eae ce ee 22 

Ratvdayai no secc een tl ale 5 

March, 1893. 

Total precipitation, snow fall .... 34 August, 1893, 
Be atiipeenteng 21 ay | Total precipitation... 0-89 
(teem Mayet e oes ec kee. 15 Mean temperature..............-- 74 °3 
re fo) POMMRO Rae None ccee nate FJ 4 
Lot Se 4 Pair days ......-.--.-.--....----- 8 

COG Rhy (eee, ee a 19 

April, 1893. a 

Total previpitation...o....-..2... 0°38 September, 1893. 
Mean temperature................ dL-05 | Total precipitation..............- 0-22 
OS 2 Ee 8 Mean temperature.............-.. 66 *2 
TG ONCE ae See 11 Wlondy Oey) oo¢ Jia 8 <5 cues ess 1 
LEO AN Soon Mosca ce ce twin « « 11 Cleat Gey. 2 ney ins ene) scu bans e siatle < 29 
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October, 1893. November, 1893. 

Inches. | Total precipitation: Inches. 
Total precipitation......-......-- 0°8 Snow. fall 2. .25...cves wees 54 
Mean temperature........---.---- 52 °8 a varies Sra eae a 25 

; Ca Gays 5 .25-252 occ eee 

Cloudy days ----.--------------- 2 Baitidays /...0ch ee 4 
Clear days .-.-....---.----------- 22 Cloudy days 2.2. -4l2 Se eee 3 
Hair daysis.. Joie ie aaaene sae a Mean temperature. ----..----- 4222 37 ‘2 


ANALYSES OF BEETS GROWN ON DIFFERENT SOILS. 


Sugar beets were grown by the various farmers in the neighborhood of Grand 
Valley, and the report of the analyses of samples from each of these is given in the 
following table: 


Results of experiments in the growth of sugar beets in Grand Valley, Colorado. 


[About 50 acres were under cultivation, embracing a variety of soils.] 


_ First : Second i 
Name. Planted. (eae Polar. Purity. sampling. Polar. Purity. 
Per cent.| Per cent. Per cent.| Per cent. 
Gurri@messe seen ceer eae eciene Apr. 20 | Sept. 27 12:2 73°5 | Oct. 25 12°7 76'1 
12h JAI MOD aac sine bose pecduoenes SO eae lle Corea 13 GD ass 0)s== 13 °6 786 
PARPA Miner etaietisieeiatniea== 200) 3254) Sepb.nLo 10-2 TARR IS eC eed 14:1 81°8 
inidvan Shoo] ese cee see PADI ABN Peeper waste wie paral ee eee | Seeimperminerarere Oct. 19 16 84 
ZARA ION Co Ont Oriana eeanenoane Apr. 22 | Sept. 27 1 67°1 | Oct. 25 11‘1 70°9 
OUR TA VARS ence soe aise See Oree eee Glo) 5552 13 °4 7671 | Oct. 19 15-7 85 
GawieiSteeles.2. 5-422. -2tccons Apr. (26 |S soe S ce 08 a) scien as oie o| mise etme sic cise ee eee a| He mite teste eee 
Eugene Allison ...--..---..-. INE 4) Resanaaocd| co odonIballsscenaces- Oct. 25 16°5 81°3 
Order Pace eee ee LA E29 || Fe sein Screven sro cieeeee | eee Se aomors 13°3 78:2 
Wer desbenkithes- ee -eesmeeaae May 3 | Sept. 27 12 74:1 | Nov. 4 14 78°3 
(ROTnteTe teste coe ner see Joely aoe COS 1 2°8 CE Te Beers [Ae cicrerioce coc sicastarece 
Waabs Spon Ceriencessncceeee = May 4 | Sept. 27 105 71°4 | Oct. 31 13 °8 78°5 
IN=Poffenberrer.-: --5------ May 8 | Sept. 19 OG} 73-5 | Oct. 16 14°7 81 
ie OOMSON! eee sella =o tena nal issoalSe< domes 95 67°5 | Oct. 25 126 74 
WH SDerWelr sneer sees May 9 | Sept. 27 9 67 °7 dOreet\ 10°4 76°5 
DOOM SMM oi eos ete sie eat een BEC Ciera Meee pecinc Mairinctes bal gertaaess® BresCl Quateiats 14°8 83°9 
Ski) Wil 5425 Shecee ooaae May 10 | Sept. 27 12-4 (i Fike eRe Meese sa|[o ae ste - 
MiSs Holdrethee sans seems sees a4 fy deme WI Oe dac| orebacaces|cwabcoasce Oct. 31 12°3 17°2 
AS. Gla ke ese ame econ 2220! canes. s Sek news| sadaceaeee|sceecceeec| ace enne sae] oon pee ere 
Aig(Ch Siullhiven i So Saeceao aece Maye <12 Wisi teal |e eaae em call sietaccteising Oct. 31 12°3 72 °2 
Branleedebhrcs = os ese eeaee May 15 | Sept. 19 12:7 76°4 | Oct. 25 15 82 
George Davis .-..--.....-.--- IIE el We Eee sae eB armcrnl erieee sees Oct. 31 Lie, 76°3 
CAN SCOx so -52 hess eet ees May 23 | Sept. 27 10-4 69°3 | Oct. 25 ally t 81°5 
ranesRiC Me. onesie es aseciiees seeOlsea.|e eadOvse =: 11°6 70 seedOreies 17 84°5 
WG IS RIRGIG ee noo pincsodesobac May 25 | Sept. 19 12°3 77-7 | Oct. 16 11°6 68 °9 
Johnsheurhr s-peaapemecce ee May 26054 does: il UB Nea eae 123 74:7 
DaAckiOUNKGelolsaeveclae eee May 30 | Sept. 27 11 788 \\cceinoierd ob 6] Nob eee eee eee eee 
ep AC aay OM Ue mea ea ental patWigenalioe dover VO+O+) 5 694 Noo. Slo eeiocte anes eel eeeleeeeeeane 
Silt hiBLOs=o- -eseeae sees May 15 }-..do.... 13°4 74°9 | Oct. 25 16.1 83 °7 
JASHNIGS | aeesee easel eee es ee CS AR eece ce nee sne meee cee ct Oct. 31 12°5 73°8 


Notgt.—A. A. Miller and Ed. Bravier shipped a car November 20, which ran 16:2 per cent; 85 purity. 
Poffenberger and Joe Smith shipped a car November 15, which ran 15:7 per cent; 84 purity. Frank 
Leach shipped November 20, ran 15 per cent; 84 purity. 


These results all show that if the seed were planted earlier, say about March 15, 
and the crop only watered sufficiently to prevent its drying up, most excellent beets 
would be ripe for manufacturing purposes by October 15. In every case where the 
last analysis has shown purity less than 80 we find that the crop was irrigated from 
two to three or four times, some having had water as late as August 20. None of 
these beets had any cultivation to speak of. One or two fields only were culti- 
vated twice, a few had one cultivation, but most of them were not touched after 
thinning, and in only a few cases was the thinning done with any degree of care. 


It will be observed in many cases that the analytical data show beets 
extremely poor for sugar-making purposes. A beet juice in which the 
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purity falls below 80 needs radical improvement before it can be recom. 
mended commercially for the production of sugar. In several instances 
of the beets examined from the fields in the Grand Valley we find a 
purity below 80. These soils are undoubtedly rich in alkaline substances 
and, therefore, could not be expected at first to give a beet with excep- 
tionally high purity. Again, the whole relation of water furnished by 
irrigation to beet culture needs to be elaborated by careful experi- 
mental control, such as can not be secured under the direction of the 
farmer. 
NEED OF EXPERIMENTS IN IRRIGATED REGIONS. 


In view of the magnitude of the interests involved a recommendation 
for the establishment of an experimental station for beet culture in an 
irrigated region ought to carry great weight with Congress. In fact, 
it is highly desirable that the experimental results which are so neces- 
sary to the proper development of the industry should be obtained 
under conditions varying as widely as possible. The production of 
beets in a climate as fickle and capricious as that of Nebraska is well 
illustrated by the experimental station at Schuyler. The production of 
beets without irrigation and without rain in the valleys of California 
should also be the subject of experimental study. 

For a proper study of the development of the beet-sugar industry 
under the varying climate of the United States, at least four experi- 
mental stations are necessary. The one in Nebraskais sufficient for the 
conditions which obtain in Nebraska, the two Dakotas, and to a limited 
extent in Iowa and Minnesota. A station in an irrigated valley would 
illustrate the necessary steps in the development of the industry in all 
of the elevated plateaus of the arid region embraced in Utah, Colorado, 
Nevada, Montana, New Mexico, and Arizona. <A station on the Pacific 
coast in one of the southern coast valleys of California would serve to 
study the conditions there obtaining. For the large area represented 
by northern New York, northern Ohio, northern Indiana, northern 
Illinois, southern Wisconsin, and the whole of Michigan, a separate 
station would be necessary. 


BEET-SUGAR STATISTICS. 


The quantities of beet sugar made in the United States during the 
past few years are as. follows :* 


Pounds. 
ThDeil? a5 ah, Ee AS ce ra a, Uncen See Raa gee ee eee aan UF pees ee Dae 600, 000 
DE a hay 8 hyo ee Ry oe aL - 4, 000, 000 
RRM re cot th oe oh Su at crate nw ned Bac 6, 000, 000 
SP eh. hao! a ae OR ER So tk Se A: 8, 000, 000 
eI ret ee teat ar SE as 68 heel 12, 004, 838 
OO a RET Se ge ne 5 takes es ee ee 27, 083; 288 
OTE” eS RIESE af os en) ae +43, 953, 264 


*By courtesy of Commissioucr of Internal Revenue. 
t Returns to February 1, 1894—one factory stil] in operation. 
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The crop in 1895 was made in the foliowing localities: 
Pounds. 
V Reon Sone ea a a as PAS ee es eee 43, 995 
GrandJwisland Nebr 2 3 rely obs. e oo ee ek ee ee 1, 835, 900 
Nonialica NG DEMs2 na etnc S: coats Jae 2 es eee ea ee 4, 107, 300 
Ufa, eh eS ete ne ice tu Sl oan ee eee 3, 877, 100 
Alameda Cal o-ee6 sates ae a soe ee oe ee a eee 4, 486, 572 
Watsonville, (Cabot Goo eee. ee eee eee ee ee ee 15, 539, 040 
Whine, “Gall: So. See ete, oi Sead 2 3 Seek Poe eee 15, 063, 357 


There are in the United Stites seven bect-sugar factories, represent- 
ing an investment of nearly $2,000,000. Tributary to these factories 
there are at least 24,000 acres of the best agricultural lands. The cost 
of cultivating all this land if placed in beets would be $960,000. 
Much of this land is, however, used for rotation, and therefore the 
the cost of cultivation is less. 

The total number of tons of beets manufactured into sugar during 
the past year, in round numbers, was about 200,353. The average price 
paid the farmers for this material was $4.50 per ton, amounting, in 
round numbers to $900,000, The 44,000,000 pounds of sugar made 
was worth 3 cents a pound, making a total valueof $1,320,000. The 
average bounty received was nearly 2 cents a pound, making approxi- 
mately $860,000. The total amount of money received for the sugar 
produced was therefore, approximately, $2,180,000. 


EXPERIMENTS AT SCHUYLER, NEBR. 


The experiment station at Schuyler, Nebr., established for the pur- 
pose of improving the sugar beet and demonstrating the most approved 
methods of its cultivation, was continued during the growing season of 
1893. 


THE SELECTION OF ** MOTHER BEETS.” 


During the previous autumn the different standard varieties of beets, 
as harvested from the experimental plats, were carefully culled for the 
selection of mothers. In the first selection of mother beets, as has been 
stated in previous reports, the general appearance of the beet only is con- 
sidered. <A plat of beets having been harvested, a skilled workman is 
assigned to the task of collecting those which seem to be especially fitted 
for the purpose of producing seed during the coming year. Beets are 
selected that are perfect in form, with long and tapering tap roots, 
smooth exterior, and about 1 pound in weight. These beets are collected, 
care being taken not to bruise them, and they are at once placed in 
moist earth until the time comes for siloing for the winter. The tops 
of these beets which are to be preserved for growing are cut in such a 
way as not to interfere with the buds at the neck, a part of the stem 
of the leaf being left on the beet. 


ERRATA. 


On pages 27, 29,31, 38, and 41 read degrees F' instead of degrees C. 
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27 
SILGING SUGAR BEETS—RESULTS, 


The siloing of the beets should not be undertaken until late in the 
fall when it becomes necessary to protect them from injury by frost. 
It is highly important that the temperature of the silo do not rise at 
any time above 45° C. A higher temperature than this induces growth 
and a consequent loss of saccharine content. 


= ARRANGEMENT OF THE SILOS, 


The beets preserved over the winter at the station were siloed in the 
following way: They were placed in the silos in a diagonal position, 
with the tops upward, and carefully packed with moist sand. The 
silos were so arranged as to be easily ventilated. In the bottom of 
each silo, at the time the beets were placed therein, was placed a half 
ton of ice in large pieces, for the purpose of rapidly cooling the tem- 
perature of the silo below the growth point. The drainage of the silo 
was so arranged that the water from the melting ice would not touch 
the beets. At the closing of the silos on the 5th of November the tem- 
perature, as indicated by thermometrical observations, was 43° C.; on 
the 20th of December the temperature was 42° C., aA on the 21st of 
March, the date at which the silos were opened, the temperature was 
39.29 C. These observations show how uniform the temperature of 
‘he silos was kept, and at such a point as to prevent to the largest 
extent any evaporation from the beets or any growth thereof. 

The total number of beets placed in the silos was 6,378. When the 
silos were opened on the 21st of March the beets were found to be in 
excellent condition; there had been, in point of fact, an increase of 
weight rather than aloss. This was determined by placing in each 
silo a given number of carefully weighed beets. These same beets on 
the opening of the silos were taken out and at once reweighed. Any 
change in weight would, of course, be revealed by this duplicate 
weighing. 


INCREASED WEIGHT OF BEETS. 


An illustration of the increase in weight mentioned is given by the 
following experiment: 

The weight of ten beets siloed on the 4th of November, 1892, was 
4,340 grams. The weight of this same lot of beets on the 27th of March, 
when they were removed from the silo, was 5,400 grams; increase 560 
grams, or 11.5 per cent. This increase was due to the fact that at the 
time of siloing the beets they had become wilted from excessive drouth. 
The autumn at the station had been particularly dry, and the beets at 
the time of harvest were in a partly wilted state. These beets, being 
carefully packed in moist sand and kept at alow temperature, absorbed 
moisture during the winter with the increase of weight noticed. Ordi- 
narily there would be a decrease of weight in siloed beets, but in the 


28 


present conditions the reverse was true. Of the 6,378 beets which 
were siloed in November, 1892, 6,370 were found in perfect condition 
when the silos were opened, only eight beets having been spoiled. This 
is a most remarkable showing and indicates the care with which the 
siloing was done. 


ANALYSES FOR DETERMINING SUGAR CONTENT. 


The mother beets, when taken from the silos, are subjected to analysis 
in the manner described in previous reports. Each beet, after weigh- 
ing, is turned over to the analyst, who by means of a proper machine 
removes a cylindrical section diagonally through the beet, thus secur- 
ing a sufficient quantity for analysis without in any way injuring the 
beet for germinating purposes. The beet pulp thus secured is sub- 
jected to pressure and the juice obtained is analyzed. Inasmuch as the 
average mare or fibrous portion of the beet pulp amounts to about 5 
per cent, the percentage of sugar in the beet is easily calculated by 
multiplying the percentage found in the juice expressed by 0-95. 

The beets were divided by analysis into three classes: The first class 
included all those beets containing not less than 12 per cent nor more 
than 15 per cent of sugar; the second class, those beets which con- 
tained from 15 to 18 per cent of sugar; and the third or élite class, 
those beets having over 18 per cent of sugar. The number of beets 
falling in each classification as a result of the analysis for each variety 
is found in the following table: 


Mo: Menage: No. 2grade:|No. 3 grade: 
Varieti Sucrose 15 | Sucrose 12 
arieties. per ent to 18 per to 15 per 
and up- 
aI cent. cent 
Original Kleinwanzlebenere-eeeseeecee seis ee eee eee Reece 36 465 448 
Dippeismeleimwanwle DeNel soe nomen eee earners Sette Siemens 6 483 1,176 
Mallory) Syd! Bo ohossS ajSascr Soseeebeoncso sme Ssees Beers 8 600 784 
Lbs ritsy hn 98 Sea ode pouatod Soadbonos caenasecorta Ise po ongsaAed | 0 0 476 
IDA siReVASe obo aaa saeco dacan ues noandse cagdepbtod Basan sdsaondsac | 0 0 168 
lite Kleinwanzlepenery s- cease sceeeceisee aces eae eee tae 7 210 224 
MUGEN U Saas 6cSdcacninososadacdbeosonncasoototccassassosonbude 56 1, 758 3, 276 
| 


These percentages of sugar were determined by taking the analytical 
data obtained and calculating therefrom the content of sugar which 
the beets had at the time of harvest. These data for this calculation 
indicated the analyses at the time of harvest, at the time of storage, and 
at the time of opening the silos. Asa result of the analyses, 5,091 
beets were accepted for the production of seed and 1,179 were rejected. 

Although the conditions of storage, as indicated above, were the 
most favorable, yet it must not be forgotten that the vital action of the 
beet in the silo is not altogether destroyed, but only reduced to a cer- 
tain minimum. As long as tbe beet is alive there must be still some 
action of vitality, and this can only depend upon the consumption of 
the store of plant food which has been accumulated in the beet itself, 
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Therefore, even in the favorable circumstances in which the beets were 
placed, and at a temperature of say 40° C., there was during the duration 
of the storage sufficient vital action to diminish to a certain extent 
the total percentage of sugar in the beets. This was determined by 
analysis of average samples of beets at the time of storage and at the 
opening of the silos. 

Making correction for the increase in weight due to the absorption 
of moisture during the winter, it was found that the average content 
of sugar in the beets of all varieties at the time of storage was 12-0; the 
average at the time of opening the silos had been reduced to 11-6, show- 
ing a loss of 0:4 per cent of sugar during the winter. 

Some of the varieties lost more sugar than others. For instance, in 
Vilmorin’s Improved there was apparently a gain of 0-1 percentof sugar 
during the winter, while in the Desprez variety the content of sugar had 
not changed nor had it appreciably changed in the Elite Kleinwanz- 
lebener variety. 

At the time of the harvest of the beets on the 10th of October the 
average content of sugar therein was 15:1; at the time of their storage 
in silos it was 12, and at the time of opening in the spring it was11-6 
per cent. There had been, therefore, a total loss of sugar from the 
time of harvest of 3-4 per cent. This gave a total loss of sugar from 
the time of harvest to the time of analysis of 23 per cent; of which 20 
per cent, in round numbers, occurred between the 15th of October and 
the 4th ot November (the time the beets were placed in silo), and 3 per 
cent, in round numbers, from the time they were placed in the silo until 
their analysis in the latter part of March. 


THE PRODUCTION OF SEED. 


After the analysis and classification of the mother beets the plant- 
ing was accomplished by setting them in ground which had been prop- 
erly prepared. Planting was commenced on the 28th of April and 
completed on the 2d of May, the different grades being carefully sep- 
arated in the plats. Special care was taken in this respect in regard 
to the No. 1 grade (the highest grade) so that they could be sutficiently 
distant from all other varieties to prevent any contamination by the 
distribution of the pollen in the fertilization of the seed. Of the 5,091 
mother beets which were planted, less than 20 failed to grow, showing 
a remarkable vitality. 

The weather during June was abnormally dry, with a high tempera- 
ture, but this dry weather did not seem to affect the growth or stand 
ef the plant. There was also another season of dry weather during 
the latter part of July and the first of August, the temperature being 
very high caused the seed to mature somewhat early, and thus reduced 
the quantity of yield. The quality of the seed, however, as indicated 
by its brightness and weight, was most excellent. 
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YIELD AND QUALITY OF SEED. 


The following data give an idea of the amount of seed obtained in 
comparison with the yield of seed during the season of 1892. In that 
year the area planted to mother beets was 98.3 square rods, and the 
weight of seed obtained 595 pounds, giving a yield per acre of 968 pounds. 
In 1893 the area planted to mother beets was 113 square rods, and the 
weight of seed obtained 610 pounds, giving a yield per acre of 863 
pounds. . 

On account of the high quality of the seed it was sold to the Oxnard 
Beet Sugar Company at a price far in excess of that paid for the best 
imported seed. The sum received for the seed was at the rate of 
$172.60 per acre. In regard to the sale of the seed, reference is made 
exclusively to the seed of the lowest grade. The high-bred seeds of 
erades No. 1 and No. 2 were reserved for use in experimental work. 


COST OF PRODUCING BEET SEED. 


The general result of the two seasons’ work in the production of 
seed is of the most satisfactory character. It has been shown that 
seed of the finest quality can be produced, and the germination of 
the home-grown seed has showed its high vitality. The fact that a 
practical beet-sugar manufacturer was willing to pay from 5 to 7 cents 
more for the lowest or third grade of seed than he would for the best 
imported seed shows in what esteem this seed was held for practical 
purposes. It is demonstrated that by proper care beet seed can be pro- 
duced in this country on one acre of ground planted thereto of a value 
of at least $150. The actual cost of the production of this seed can not 
be inferred from the cost of its production in the small way in which it 
was grown. The extreme care exercised in preventing the varieties 
from mixing, making it necessary to plant in small plats at great dis- 
tances, and the extra care and labor which such supervision required, 
would of course increase the cost greatly beyond that which would be 
incurred in the production of seed in a purely commercial way. The 
great point which has been demonstrated by these experiments is the 
fact that seed can be produced of the value of at least $150 per acre, 
that this seed is bright and clean and of high germinating power, and, 
as will be seen further on, will produce a better crop of beets for sugar- 
making purposes than the best imported varieties. 

It remains for future experimental work to develop to the fullest 
extent the soil, and the climatic and cultural conditions affecting the 
acclimatization of the high-bred sugar beet of Europe to the conditions 
obtaining in this country. 


EXPERIMENTS IN BEET CULTURE. 


The preparation of the plats for planting was commenced in the 
autumn of 1892. Each plat was thoroughly plowed and subsoiled to 
the depth of 18 inches in October, and the surface of each plat placed 
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in proper tilth. The spring of 1893 found the ground in excellent con- 
dition, the surface having been thoroughly pulverized by the frost. 
The soil, however, in the spring was not thoroughly saturated with 
water, on account of the extremely dry autumn and the failure of the 
winter’s snows to furnish sufficient moisture on melting to thoroughly 
saturate the undersoil. This did not apply particularly to the suface 
of the soil, which was moist enough, but to the water reserve below 
the subsoil and upon which the subsoil and the soil would be compelled 
to draw in case of another dry season. The preparation of the plats 
for planting was finished in April and the seed, both of foreign and 
domestic production, thoroughly tested in regard to its vitality. The 
planting commenced on the 10th of April and continued at intervals 
for six weeks. 

Careful observations in regard to the germination of the seed showed 
that as a rule the home-grown seed appeared above ground from one to 
two days in advance of the corresponding imported varieties. In all 
cases, in order to secure proper tests, the home-grown and imported 
seeds were planted side by side, not only at the first but at all subse- 
quent plantings. 

On April 22 the temperature feli to 13° C., and this winter tempera- 
ture put a decided check to the operations of the station and of neces- 
sity injured greatly the plantings which had been made previous 
thereto. By reason of this abnormally cold weather the close of April 
found vegetation in rather a discouraging condition. For the sake of 
economy only 5 acres were planted in beets in the spring of 1893, instead 
of 8 acres, which was the originally intended area for the proper rota- 
tion of the station crops. In spite of these discouraging circumstances, 
however, all the plats presented an even appearance by the beginning 
of June. On the 7th of June a great dust storm swept over the dis- 
trict. The wind came up from the southwes$ at 4:30 p.m., and at 5 
o'clock nearly every young beet plant had been cut off close to the 
ground. Only one acre of the total area planted escaped total destruc- 
tion, and this was so badly damaged in places that the aftergrowth was 
very slow, and the final crop the poorest on the station. 

The most serious result of this storm, together with another one which 
came on the 9th of June, was the total destruction of the plants which 
had been started from the first or highest grade of home-grown seed. 
The comparative tests were therefore made with the second grade of 
seed instead of the highest. 

All the plats injured were replanted by the 15th of June. The rate 
of germination of the seed planted at this period was quite in contrast 
with that of the earlier plantings. The plants from the home-grown 
seed were visible above ground in seventy-two hours, while those of 
the imported seed were first visible after one hundred and twenty-four 
hours, being a conclusive proof of the superior vitality of the home- 
grown seed. 
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The cultivation of the plats was more satisfactory than that of any 
previous years, because the laborers employed were the same who had 
been employed in former seasons and their acquaintance with the 
methods of beet culture was, therefore, more thorough. 

The meteorological conditions for the growing season are summarized 
in the following table: 


| 
Observations. | May. June. July. | August. |September. 
| |— 

Temperature. ° -) ° ° ° 
WWeanditor 1893.55 see ee en ee ene ncaa 72:2 75-0 70°7 65-1 
Means for 1892 . 66-6 75-0 72°8 66-5 
Means for 1891 68-4 69-9 70-2 65-1 

os. | Ine: es. | Inches. | Inches. Inches. 

Raintall 1893 <2 ~ ica as onc see ccesemeasnecaness 4°27 | 1°64 4°69 2°61 2-03 
arn fall JG07 Jose ce oo ae = Bee. Se ee ee 6-62 “50 2°50 3°36 0-28 
aN Pal 1S es en iae ena oe dane eee oe 1-38 11°59 6°71 2-22 0°84 


Fortunately the insect ravages which produced such disastrous 
effects on the crop of 1892 were entirely absent during the season of 
1893. The cultivation of the crop and its laying-by followed in due 
order, and on the 4th of September the first of the analytical work in 
the examination of the new crop was commenced. 


ANALYTICAL DATA. 


As aresult of the first series of examinations in the beginning of 
September it was found that the home-grown seed had produced a 
greater weight of beets per acre while they had the full equivalent of 
sugar content. : 

Compared with the crop of 1892 thedata are as follows: 

The mean weight of all varieties of beets in 1892, in the beginning of 
September, was 279 grams, and the sugar content 10-6 per cent. At 
the same season in 1893 the mean weight of the beets was 389 grams 
and the mean sugar content 11-6 per cent. It is thus seen that in both 
the weight of the beet and the content of sugar the crop of 1893 at this 
season was superior to that of 1892. 

On September 28, as determined by experiment, the mean weight of 
all home-grown varieties per acre was 13°5 tons, containing 15°38 per cent 
of sugar, or 4,266 pounds per acre. The mean weight of the imported 
varieties per acre was 13:3 tons, containing 15 per cent of sugar, or 
3,990 pounds per acre. 

The data given above were obtained upon beets planted during April 
and May. It may be of interest to compare these data with those 
obtained from beets planted later. The beets on which the following 
observations were made were planted on the 12th of June, and on the 
ground where the previous early planting had been destroyed by the 
windstorms. This planting, as has already been mentioned, germi- 
nated in an unusually short time, and the subsequent growth was rapid 
and uninterrupted. As perfect cultivation as possible was given to 
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the crop, aud the surface of the soil was kept in good tilth during the 
entire growing season. On the first of September the plats presented 
a splendid appearance, although the beets were far from mature. 
After the first of September the extremely hot and dry weather began 
to affect the late-planted beets, and it was observed that they were 
ceasing to increase in weight. Small plats were subjected to irrigation 
in order to determine whether any difference would be observed between 
the irrigated and non-irrigated beets. At the time of the harvest of 
the beets, a month later, it was observed that the surface irrigation 
_had not penetrated to a depth of more than 6 inches, and below that 
depth the soil was dry and hard. 

The late-planted plats were examined analytically only once, and as 
each variety did not contain more than a few hundred beets, most of 
which it was desirable to keep for seed, it was not thought wise to take 
a large number for examination, nor to repeat the analytical work. A 
time for analysis was therefore selected when it was supposed the beets 
had approximately reached their maximum of value in weight and 
sugar content. The results obtained for the different varieties were 
extremely flattering. The highest sugar content was found with the 
Elite Kleinwanzlebener, namely, 16-4 per cent, with a purity of 81-5, 
and all the other varieties approximated closely these figures, except 
in one instance. The varieties were all grown from domestic seed pro- 
duced upon the station. The weight of the beets, however, was rather 
low, being only about two-thirds of the normal weight of a perfect sugar 
beet, showing that the excessively dry weather of September had pre- 
vented them from attaining full growth. The weight per acre and 
the sugar per acre of each of the late-planted plats are given in the 
following table: 


Table showing yield per acre of sugar derived from different varieties of beets. 


Weight dite | 
Pane per ield | Sugar 
Varieties. Seed. Date. square | per acre. Sucrose. | | per acre. 
rod. pos 
| Pounds. | Tons. | Per cent. Pounds. 
Elite Kleinwanzlebener ........ SoDancnoee H Sept. 28 172 13°7 16° 4,513 
Welinoruis) Umiproved «2. - << 2-6 - o-- == - = 139 len edh ease 150 | 12-0 16 °3 3, 912 
Dippe’s Kleinwanzlebener....-...-.-...-. Eee done 161 12°8 15 °4 3, 967 
PIBMIAING tea sacicins <a neie aise oes aocacs= 5 H SSS ee 178 14°2 15-3 4, 348 
11 ENG Tes 5 Gn ap BSce DOO E ES CU EE oOo EABae Sane) bel) Hee erebei ce 190 15°2 16-3 4, 955 
LUE NG 7 AS AS EEn aeee Ee pence ss 178 14-2 15°2 4,316 
Original Kleinwanzlebener -.....-...--.-- I Ana) So 143 11°4 16-0 3, 661 
LONTAID Sohaeb ead Sc5n oe 6a) SEE eae eee I se cil Sere 190 15°2 14°0 4, 620 
Means of varieties from home-grown seed -|.....--.|....-.----|.....----- 13°5 15°8 | 4, 266 
Means of varieties from imported st AES BRO eee ose eaee |eees-pen se 13°3 150 3, 990 


Two of these experiments were also duplicated with imported seed, 
namely, those marked “I” in the table above. The low yield per acre 
was without doubt due to the severe drought. 

There was an appreciable increase in the yield per acre of the irri- 
gated plats without any appreciable decrease in the content of sugar. 

15096—No, 39——3 
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The mean yield per acre of the irrigated beets was 16-2 tons; the mean 
percentage of sugarin the beets, 15:3 per cent, and the mean yield of sugar 
per acre, 4,954 pounds. The irrigation, therefore, had increased the 
yield of sugar per acre, in round numbers, 700 pounds. 


THE GROWTH OF ELEETS AT DIFFERENT ALTITUDES. 


A series of experiments was also made in connection with the work 
at the station in growing beets on the bottom lands of the Platte 
River. Heretofore it has been considered impracticable to grow beets 
on this soil, subject as it is to overflow in the spring and being of an 
extremely sandy nature. The level of the surface of this soil is very 
little above that of the river, so the water line through the greater part 
of the year is very near the surface of the soil. These lands, of course, 
would be expected to produce a good showing only during an exces- 
sively dry year, as during the season of 1893. The spring of 1893 
being immoderately dry, allowed the lowlands to be worked and beets 
to be planted early in May. The germination was rapid, and the beets 
grew without hindrance up to the time of maturity. On September 23 
the beets were analyzed, and at the same time a similar number of 
beets grown by the same farmer, in the same manner and from the same 
seed, but upon dry soil lying higher. The comparison of the two har- 
vests is shown by the following data: Grown on the lowland—Mean 
weight of beets, 523 grams; mean percentage of sugar, 13-5; mean 
purity, 82:8. Grown on the dry upland—Mean weight of beets, 381 
erams; mean percentage of sugar, 11; mean purity, 68:3. In this 
instance it is seen that the difference is wholly in favor of the beets 
grown upon the lowlands. The uncertainty of the possibility of the 
cultivation of these lands, however, in the spring makes this experi- 
ment only a matter of interest in showing the necessity for a moderate 
supply of moisture during the growing season. 

The table-lands of Nebraska are not capable of supplying a definite 
amount of moisture from the subsoil to a growing crop, especially to 
one which requires so much water for its nourishment as the sugar beet. 
In this respect they are quite different from the lands of the Chino Valley, 
California, in which crops of beets are often grown, receiving their water 
solely from subterranean sources. Thepractical lesson learned from this 
experiment does not indicate the continuous availability of the bottom 
lands of the Platte for beet-growing, but the necessity of a deeper and 
more thorough working of the subsoils of the uplands in order to 
increase the store and availability of the capillary water of the soil. 
Nevertheless, in this connection it may be well to speak of the fact that 
the Standard Cattle-Feeding Company, of Ames, Nebr., planted during 
the last year about 500 acres of beets on what is practically bottom 
lands. The yield obtained per acre was quite satisfactory and the con- 
tent of sugar was also high. JI regret that the officers of the company 
are not willing to have the data published in detail, but I am permitted 
to say that the results of the experiment were satisfactory both from 
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an agricultural point of view and financially, the beets having been 
delivered to a factory and a fair profit realized from them. 


UNFAVORABLE CLIMATIC CONDITIONS OF NEBRASKA, 


The climatic conditions that have attended the three years’ experi- 
ments which have been conducted at Schuyler lead to the conelu- 
sion that the climate of Nebraska, in respect to its variations in tem- 
perature and rainfall, is not well suited to production of uniform crops 
of sugar beets. The variations in temperature are phenomenal; even 
during the summer very cold and very hot days may succeed each other 
in quick suecession. The variations in rainfall are no less marked. At 
one time of the year excessive precipitation is likely to occur, followed 
naturally by excessive drought. All of these excesses of climate are 
without doubt injurious to the growth cf a plant which has been devel- 
oped under such even conditions as have characterized the growth of the 
sugar beet in Europe during the past seventy-five years. The plain 
deduction from these data is that the sugar beet, especially in such a 
climate as that of Nebraska, will undergo some changes, due to the 
effect of its environment, to accommodate itself to such changed con- 
ditions. Even after only two years of growth in the conditions there 
obtaining the domestic beet shows undoubted marks of superiority. 

One encouraging feature of the problem is found in the fact that in 
spite of these great variations in temperature and precipitation, and 
chiefly with imported seeds for the production of the plants, we have 
been able to grow in three seasons, differing very widely in climatic 
conditions, crops of beets fairly satisfactory in both yield per acre and 
sugar content. This result shows that with the highest skill in agri- 
culture and proper acclimatization a country, even with such a variable 
climate as Nebraska, may be made in one sense practically independent 
of these excesses of seasonal changes. 


SPECIAL EXPERIMENTS IN SUGAR ELABORATION. 


In addition to the general experiments which have been outlined 
above a number of special experiments in the production of sugar beets 
was also carried on at the Schuyler Station, as has been the custom in 
previous years. These experiments will be found fully described in the 
report of Mr. Maxwell, which follows. Attention will be called to only 
one of them here. 

The interesting observations noted by Mr. Maxwell, the assistant 
in charge, in regard to the function of moisture in the storage of beets 
will be found in detail in his report. The results of these experiments 
are convincing to Mr. Maxwell of the formation of an additional quantity 
of sugar in the beets after storage. The special report justly calls 
attention to the fact that this conviction is in opposition to the accepted 
theories in regard to this matter. It is not desired, therefore, to cite 
these experiments for the purpose of committing the Department to any 
definite statement in regard to this question. The whole science of 
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vegetable physiology and chemistry teaches that sugar is elaborated 
in the leaves of the beet plant by the condensation of formyl aldehyd, 
which is produced by the action of the chlorophyl cell upon carbon 
dioxid and water. The beet itself has always been regarded simply as 
a store-house in which the elaborated sugar is conserved for the future 
use of the plant. 

It is not at all impossible that sugar elaboration may go on in the 
cellular substance of the beet itself, although such an assumption is 
contrary to the generally accepted theories of vegetable chemistry. 
The experiments are so few in number that judgment must be reserved 
in regard to the matter until they may be repeated under varying con- 
ditions. In such eases the final determination of the question can not 
be made upon an analysis of the expressed juice alone, but must be 
determined by the estimation of the quantity of sugar in the beet itself 
without expression. In other words, the relation of the mare or pulp 
of the beet to the question under consideration must also be taken into 
account as well as the content of sugar in the juice alone. 

It seems improbable in the present light of vegetable physiological 
chemistry to suppose there is any elaboration of sugar in such ¢ircum- 
stances. The fact of the increase in the purity of the juice would lead 
to a supposition, however, that some of the materials already present 
in the juice are converted in some way into sucrose. That any forma- 
tion of sucrose in the beet itself during storage in moisture can be 
secured by the condensation of carbon dioxid and water is beyond the 
just expectation of the accomplishments of physiological vegetable 
action. 

GENERAL CONSIDERATIONS. 


So many letters are addressed to the Department of Agriculture 
making inquiry in regard to the prospects of the beet-sugar industry 
in the United States that it seems proper to say a few words here on 
this subject. 

The cultivation of the sugar beet is a style of agriculture so strange 
to American farmers as to require specific instruction and experience 
in order to successfully accomplishit. For this reason it is not difficult 
to foresee that any attempt by American farmers to plunge at once into 
extensive beet culture until they have learned its principles and prac- 
tice must end disastrously. The great obstacle to the spread of the 
beet-sugar industry in the United States is without doubt an agricul- 
tural one. The experiments which have been conducted by the Depart- 
ment at Schuyler and thé results of an immense amount of work done 
at the various agricultural experiment stations in the different States, 
together with the practical work accomplished by the seven active beet- 
sugar factories in the United States, have demonstrated beyond any 
possible doubt the fact that beets of a reasonably high sugar content 
can be produced over wide areas and in quantities approximating those 
produced in the beet fields of Kurope. 
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In so far as the manufacturing is concerned the conditions are prac- 
tically identical, although it must be admitted that in some parts of the 
country the conditions are more favorable and in others less favorable 
than in Europe. As an instance of more favorable conditions the 
experience of California may be cited. On account of the mild win- 
ters in that locality it is not found necessary in any case to silo the 
beets, and unless exposed to the danger of second growth they can be 
allowed to remain in the ground until the time for manufacture arrives. 
There is thus a considerable diminution of the expense of manufac- 
ture—an expense which comes from the labor of harvesting and siloing 
the beets and protecting them from frost. 

On the other hand, the conditions in Nebraska are distinctly less 
favorable for manufacture thanin Europe. In the climate of the former 
the access of winter is often sudden and early. It is not unusual for the 
thermometer to reach the zero point in November. It therefore becomes 
absolutely necessary that the harvest of the beets should be fully accom- 
plished perhaps not later than the 20th or 25th of October. The whole 
excess of beets not manufactured at that time must therefore be pre- 
served, and this preservation is an expensive operation in a climate 
where so severe a degree of frost must be expected. Then, again, the 
periods of cold may be separated by periods of great warmth. In this 
case another danger arises; the high temperature which the silos may 
attain at that time induces growth, or, if the buds makimg the growth 
possible are all removed, at least deterioration. Taking all parts of 
the country together it may be said that the conditions of manufae- 
ture, including the abundance of fuel and its cheapness and the other 
factors active in determining the cost of production, are as favorable 
as in Europe. There is one exception to this, of course, and that is in 
the matter of labor, the cost of which in this country is double, some- 
times triple, that paid in Europe for similar service. 

During the past year nearly 45,000,000 pounds of beet sugar have 
been produced in the United States. 


REPORT OF ASSISTANT IN CHARGE. 


The details of the experimental work at the Schuyler Station are 
contained in the report of Dr. Walter Maxwell, assistant in charge, 
which is as follows: 


U. S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D, C., December 20, 1898. 
Str: I beg to submit to you the third annual report of the work of the U. S. 
Department of Agriculture sugar beet experiment station at Schuyler, Nebr., for 
the year 1893. 


Very respectfully, or fare 
ALTER MAXWELL, 


Assistant in Charge. 
Prof. H. W. WILEY, 


Director of Station. 
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The sugar beet experiment station commenced the work of the season of 1893 
in the first week of March, the farm foreman, George Selzer, opening up the labo- 
ratory on the 2d day of the month. Preparations were made in the laboratory for 
conducting the analysis of the “mother beets.” The abnormal and continuous low 
temperature, however, prevented the silos being opened until March 21, on which 
date the chemical work began. 


METHOD OF STORING BEETS, 


The mode of storing the mother beets in November, 1892, was varied from the 
method described in full detail in my report of last year only by the circumstance 
that at the time of closing the silos fully one-half ton of ice was placed in each silo 
for the purpose of lowering the temperature. ‘The ice was placed in such a way 
that it was not in immediate contact with the beets, and in order that the water 
should run directly into the ventilating channel underlying the floor of the silo: 

Upon inspection, the beets were found in a condition in every particular satis- 
factory. No visible growth had transpired, and the flesh of the roots was appar- 
ently more solid than it was at the time of storing. 


EFFECT OF STORAGE ON WEIGHT OF BEETS, 


In order that the character of the preservation, with respect to the loss or increase 
of weight by heating and evaporation, could be gauged, and likewise for the pur- 
pose of fixing the standard, which is based upon the water content, for determining 
the proportion of loss in sucrose, a given number of beets was washed, dried, and 
weighed and placed in an average position in the silos at the time of storing, and 
on reopening, those beets were washed and reweighed immediately. The effect of 
storage upon the weight of the roots is shown in the following table: 


Grams. 
Weight of 10 selected beets March 27, 1893 ........-.-------------..--: Seta 5, 400 
Weight of 10 selected beets November 4, 1892 .......-----.- odes tec Seer See eneD) 
Increase of weight during the term of storage. ...- REEL mb cene Malet :..~ <eenety aol) 
Per cent, of IeCrease:—< <2. soso eee eee ees eees selec eee a ae ees TS 


The occasion of the great increase of weight in the beets which had taken place, as 
shown by the table, is found in the two following main causes: At the time of stor- 
ing in the preceding autumn the beets were in an abnorinally wilted condition, owing 
to the extreme heat and drought which prevailed previous to their removal from the 
soil. The roots thus, at the period of entering the silos, contained less than the nor- 
mal amount of water, and being interlaid by layers of cold, moist sand, as described 
in the last year’s report, the moisture equivalent was regained. Further, the placing 
of ice in the silos at the time of closing lowered the temperature, and reduced the 
possible measure of evaporation, which is shown by the thermometrical readings in 


the following table: 
Degrees C, 


Temperature of the silos Noyember 5-.-2<. 2 css ome" 5s eimn sles Mes ies 9513} 
Temperature of the silos December 20 -.... oe he Oech obo code ce ee 42 
Temperature beet juices March 21.....- See case eta astleshie soe See ee 39:2 


Not only could no evaporation take place with the silos maintained at such a low 
temperature, and the beets packed in moist sand, but the reason is likewise furnished 
why no growthhad begun. Atthe degree of temperature which the juices gave on the 
opening day of the analytical work (39:29) sprouting could not occur. During the 
winter of 1891, no change had taken place in the weight of the beets, but a notable 
growth had occurred, which was due toa higher temperature prevailing during 
the term of storage in the silos, and also to the circumstance that the opening of the 
silos did not take place until three weeks later in the following spring. The effect 
of storage upon the sugar content will be seen from the tables of analytical data. 


on 
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CHEMICAL ANALYSES. 


As already stated, the chemical work began on March 21, and was concluded April 
8; 6,370 beets being analyzed, against 4,740 analyzed in the spring of 1892. The num- 
ber of beets contained in the silos was 6,378, showing that only 8 beets in the total 
number stored had suffered decay. 

The classification of the beets was based upon the analyses, the sugar content 
resolving the individuals of each variety into the grades of quality shown in the 
following table: 


No. I grade | No. IT grade |No. IIT grade 
cI (sucrose 18 | (sucrose 15 | (sucrose 12 
Variety. per cent to 18 per to 15 per 

upwards). cent). cent). 

: Beets. Beets. Beets. 
AIPA ae OUNIW AN ZG DOME (ac la\e om siais|ele'« m= mieiwinle'mipiai=im(o'elainia)=/= 36 465 448 
Dippe’s Kleinwanzlebener 6 483 1,176 
PrN GTITIR LIND TOV OU Gee samt = <)te = eis felei= winicin!s'!;2[mninluininin'cie'ace 8 784 
NT AIO alain aaa = olcmi=in ein = 476 
A crete ee ate nil oic as miata alaieiaisicisieis\clele @iaiaio'n etwin clara 168 
Bilme Kicinwanzlebener .--.2.. 0.3 s cece ee mene nn oe 224 
3, 276 


The following statement gives the proportion of the beets analyzed which was 
eligible for propagation uses: 


Number of beets of all grades accepted for seed production...... Bish vateiayeiejaiciste 5, 091 
Number of beets of all grades rejected for seed production..............--..- 1,179 
PG ell eee tare eer ny eeieta een clay eieiale oat oi nie cieieic is oie wines s'e'siw'h’ovcisieieias\ews cine «ose 6, 370 


EFFECT OF STORAGE ON SUGAR CONTENT. 


The effect of storage upon the sugar content is observed by comparing the rela- 
tive proportions of sucrose found in the average samples of each variety at the time 
of siloing and when the beets were taken out for analysis. The increase of weight 
in the beets, which it has been shown had taken place during the term of storage, 
has to be included in the consideration, and the 11°5 per cent, which was the precise 
ratio of the increment, must be added to the sucrose readings in order that the com- 
parison between the autumn and spring readings may be exact and the actual loss 
of sugar determined. ; 

The following statement furnishes the sucrose readings of each variety, as recorded 
in November, 1892, and the spring readings of the varieties, plus the equivalent of 
the weight increment: 


See Sucrose | Sucrose 
Varieties. Nov. 4. | Mar. 21. 

: 2 Per cent.| Per cent. 
Mier alele) orm eV CUO etelse-mal= ss sara eae alas einelsinteminiciseianisese(scotaa/siatriseee ote 13 ‘1 12°8 
ee Sal eiWaTE LE NCNOT 1 <2, -teaisisis anicisieieineqsiesom psn ane earis ssn ae\eelnasee.ace ec 135 12-0 
Vilmorin’s Improved 11°4 11°5 
Lemaire 10-4 10:0 
Desprez 10°8 10°8 
line Kem wanZleDOner,. <-~ 00.5022 s2cencsseseee ens BEL SSo SE RBS ASnAsas Seen Acene 12°6 12°5 

WWIPBSTS.. occd sede SOoC eR ROA ODS ES OC OSES EAFERDSe Bs O5aEr Pome] CFEC Se ESe OR aTe ae 12:9 11°6 


From the table it is seen that nearly one-half of 1 per cent is the difference 
between the sugar content of the siloed beets in the autumn and in the following 
spring. 

Those beets, however, at the time of their removal from the soil on and about 
October 10, 1892, contained 15:1 per cent of sucrose; so that during the total inter- 
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val of time between their removal from the soil in the previous autumn and the date 
of analysis in the spring, the polariscope readings had fallen 3°5 per cent, which 
gives a mean loss in the total sugar of all the varieties of 23:1 per cent; 19°9 per cent 
of which occurred between October 15 and November 4, and 3:2 per cent during the 
time that the beets were closed up in the silos from November 5 to March 21. 

It is seen from the table that the varieties did not pass through the term of winter 
storage with equal advantage. This feature of the results requires further investi- 
gation, both with respect to its accuracy and to the cause, if it is found to be aceu- 
rate. The matter of the loss of sugar which transpired in the antumn, and before 
the beets were placed in silo, is fully discussed in my report for 1892. The loss, how- 
ever, of only 3:2 per cent of the total sugar during the term of storage, the almost 
complete immunity from decay, and the solid condition of the beets when taken out 
of the silos, justify the conclusion that the mode of preservation in use is in all 
respects satisfactory. 


PLANTING MOTHER BEETS. 


The planting of the mother beets was done between the dates April 28 and May 2. 
The method of the previous year was departed from in two respects: The No. 3 
grade beets of all varieties were planted on the same plat; the No. 2 grade were 
placed at extreme points of distance on the station, whilst the No. 1 grade, or 
“Extra Quality,” were planted in selected spots 1 mile distant from each other and 
from the station. The station was enabled to observe this great care in placing the 
varieties of No. 1 grade a great distance from each other through the courtesy 
of Messrs. Wells & Nieman, upon whose ranch two varieties were planted, and of 
Mr. Fuller, of the Maxwellian Ranch, whose interest in the work caused him to 
offer any part of his land, and likewise an excellent plat in his private garden, for 
the purpose. 

The planting was done in every way satisfactorily, and the beets very soon exhib- 
ited their great vitality. Of the 5,091 beets planted less than 20 failed to grow; 
and notwithstanding the dry weather, with high temperature, which prevailed dur- 
ing the month of June, which is normally moist and growing, the growth was not 
affected, the ‘“‘stand” of each plat reaching an excellent development. 

The high temperature of the latter part of July and of the first days of August, 
during which time practically no rain fell, caused the seed to mature prematurely, 
and reduced the bulk of the yield, certain ‘‘stands” actually drying out, whilst the 
seed generally did not attain its possible size. The quality, however, as indicated 
by the brightness of the seed and the weight, was excellent. Had rain fallen in 
moderate propottion during the early part of the maturing season the yield per acre 
would probably have been greater by 30 per cent. The seed was all collected by 
August 31. 


YIELD OF SEED—VALUE. 


The following data give the actual seed obtained in comparison with the yield of 
1892: 


Weight | Yield per 
of seed. acre. 


Rods. | Pounds.| Pownds. 
S93 aca tepnonameciacies sGas cakes | ‘Seedorf all wanietiesiocsse- ses eeneeae eee 113-0 610 863 
W892 Sena Neiecre mie wteie sisvaies I srerercumee GOs Renee oereeetec nme Dennen ee ree eaisiets 98°3 595 968 


Season. Varieties. Area. 


The yield per acre is a little lower this season than in 1892. 

Arrangements were made with the president of the Oxnard Beet Sugar Company 
for the purchase of the seed at the sum of 20 cents per pound, which gave the seed 
crop a value of $172.60 per acre, 


~ Al 


The seed of all varieties of the No. [and No. II grades has been retained, how- 
ever, in order that it may be available should the work of the station be resumed in 
the spring of 1894, 


CULTURAL SEASON OF THE BEET CROP. 


The work of preparing the ground for the beet crop of this year was begun in the 
autumn of 1892. All surface cleaning was done in August; deep plowing and sub- 
soiling, as described in my previous reports, were completed in October, and the 
so-called heavy and preparatory cultivation accomplished before the frosts of the 
late autumn came on. 

In the spring the ground was in excellent condition; the frost having thoroughly 
pulverized the soil of the plats plowed in the preceding fall. One feature, however, 
was not satisfactory, which was the water reserve of the soil. The preceding sum- 
mer had been dry and hot, and the rainfall common to the month of October was 
extremely small, consequently the water reserve of the soil at the beginning of 
winter was at the minimum, which was not remedied during the winter months. 
It was thus apparent that if another hot and dry summer should follow, with the 
water reserve of the soil so low in the spring, the results of the drouth would be 
increasedly disastrous. It will be seen later that these results were realized. 

The preparation of the plats for early planting was begun on April 9, and on the 
following day one acre of beets was planted, the seed bed being a mass of fine, moist 
earth in good tilth, and the soil temperature reading 55° C. 

All the seed was tested and the vitality proved by germination which was con- 
ducted in boxes in the laboratory. The following table shows the germinating power 
of each lot of seed planted, and the vitality of the “home-grown” seed in compari- 
son with ‘‘imported” of the same varieties. 


Planted May 23—100 seeds. May— June— 

Number of plantlets visible on...-.....-22..-2--2-cececca=- PONSOn ot ele One| ssi ard as| eo. Gan nag, 
Vilmorin Improved (home-grown) .........-.--.---..----- 8 | 50 | 89 | 94 | 95 | 97 | 97 | 97 | 97] 97 
Dippe’s Kleinwanzlebener (home-grown) -..--...------.-- 1 | 22 | 62 | 78 | 82 | 85 | 87 | 88/ 90] 91 
(Gneported) Sees an ncieceeee acne ae coe 7 | 27} 53 | 66 | 75 | 78 | 80 | 85 87 
Elite Kleinwanzlebener (home-grown)....--....---------- 1 | 30 | 61 | 71 | 76} 80 | 82] 8&3 | 84] 89 
(amiponted moesese eee oe seeee ess ---.| 4] 23 | 44 | 56 | 60 | 67 | G9 | 76) 78 
ROSE (MOMO-2TOWN)) m= ==cejs osama tay oe ce dncseie es ce PS OS SLNESo a8 | Sil Sr | 87 87 88 
KM EUCI) erties Verte sie area a els ese Ve a cle os! | ele | Salsa Ser S586) |" 87 
eeaane) (HOME> OR OWN) ne acl s.oins(anomleaniai==wierna a see see | 13 | 55 | 83 | 85 | 87 | 87 | 87 | 87 | 87} 87 
(imported) eas- seecs ose ace caacccsocscdeeesctes- 9 ; 48 | 83 | 90 | 96 | 96 | 96 | 96 | 97 | 97 
MER pre7s (HOME-2NO WN) een aeincico eee cecil caiee= occ s ee eee 8 | 47] 79 | 85 | 90 | 92 | 93 | 94] 95} 95 
Mette’s Specialitat (imported) ...............- Sasa ese |....| 12 | 35 | 58 | 77 | 79 | 82 | 841 871 88 
Menters hose Hlite (imported): ..2-..22.<-cc--acsse0eecee ss See ome O Nim len eatin ind tan|eeade nh MT |e) || eens 
AD ETHEL Ys (UI POLLGU) aja ciate aiaiqn evista sein alten ie seein) a cle 2| 4] 19 | 44 | 57 | 63 | 66 | 69 | 69) 69 


The notable feature of the germination tests is the uniformly high germinating 
power of the home-grown varieties and the rapidity with which the plantlets 
appeared above the ground. It is seen that the native seed is from one to two days 
in advance of the imported of corresponding varieties in breaking the surface of the 
soil. An exception occurs among the imported in the instance of the Lemaire, 
but even with that variety the home-grown seed came up more rapidly, although 
not so high a percentage grew. The observations recorded in the above table were 
confirmed in the field, the home-grown seed coming up one to two days earlier than 
the imported, and being ready in advance for ‘thinning out.” — 

On April 15 two more acres were planted. The home-grown and imported seeds 
of each variety were planted side by side, all conditions being equal. By this mode 
of planting the results would be comparative, and the value of the home-grown seed 
exactly tested. 

On April 22 the minimum thermometer registered 13°, a phenomenally low temper- 
ature for that season. With the low temperature, strong winds prevailed, the latter 
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continuing after the temperature rose. At the close of April the aspect of vegetation 
generally was very discouraging. 

Only 5 acres were planted in beets instead of 8 acres, as in former years, the extent 
allowed to each variety being lessened. Under instructions, the cultivation and 
expenditures were reduced to the lowest scale compatible with the purpose of 
efficiently conducting the experiments. 


Damage by dust storms. 


All the plats which had been planted presented a perfect appearance at the begin- 
ning of June. On June 7 aterrible dust storm swept over the district. The wind 
came up from the southeast at 4.30 p. m., and at 5 o’clock nearly every young beet 
plant had been cut off close to the ground. The prospect was bad. The damage 
wrought by the storm was of wide extent, hundreds of acres of excellent stands of 
beets being utterly destroyed in the beet districts of Norfolk and Grand Island. 

When the storm had passed by only 1 acre of beets remained which presented 
any kind of appearance. This plat was left standing; the plants, however, were 
so fatally damaged in places that the after-growth was very slow, and the final crop 
the poorest on the station. It is advisable where the plants are damaged by such 
storms to plow up the ground and replant, the results will more than compensate 
the expense of extra cultivation. : 

On June 9, a second storm occurred which eut off certain other small experiments 
conducted with the ‘extra quality” home-grown seed. The whole of the plants from 
the No. 1 grade seed was lost, and the comparative tests were confined to plantings of 
No. 2 grade, home-grown, with seed of the same varieties imported direct from France 
and Germany. 

On June 15, only 3 acres of beets were in progress of growth. The last acre was 
replanted upon the plat where the storm had destroyed the planting of an earlier 
dace. This acre was planted with 6 varieties of home-grown and 2 varieties of imported 
seed. Therate of germination was extraordinary. ‘The plantlets of the home-grown 
seed were visible in the row seventy-two hours after planting, which is probably the 
shortest time on record required by the beet seed to develop into appearance above the 
ground. The imported seed planted at the same time was visible in the rows after 
one hundred and twenty-four hours, or two days later. This is the most conclusive 
example of the greater vitality and germinating power of the native seed. 

In speaking of the disaster caused by the dust storm, it may be noted that the 
lands which were lying with very compact and fine surfaces, caused by sudden rains 
or rolling, were most subject to the action of the wind. Lands which had been 
recently worked, and were not so flat, did not ‘‘ blow,” or extremely little, and the 
small clods protected the beet plants. As a provision against such storms, it thus 
appears advisable to pass the cultivator along the rows assoun as the plants appear, 
even if no weeds have come up, if only to protect the plant against that danger. 

On very light sand soils nothing will avail against the winds, but on such lands 
beets should not be planted, and for other well-known reasons in addition to the 
danger of blowing. 


Native and imported plants compared. 


The thinning out of the plants was done satisfactorily, the laborers being 
those who were trained to the work in the two previous seasons. On the early planted 
plat the beets were placed 8 inches apart in the row; in the next plat, or May 
planting, 9 inches were left between the plats, while on the plat planted on June 
12 the plants were set 1 foot apart, the distance between the rows, on all plats, being 
uniformly 18 inches. 

Following the thinning out, hand-hoeing and cultivation with the horsehoe were 
continued until the plants were too large to be further worked without damage. 
The early planted plats were laid by about July 12, but work was continued in jhe 
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latest plat until July 28, when all work among the plants ceased. At this time 
the prospect was excellent. All the varieties made a good appearance, yet the 
greater vitality and rapidity of growth shown by the home-grown seed in the stage 
of germination was still maintained. The plants from the native seed produced a 
more abundant foliage system and the roots were apparently correspondingly better 
developed than were those {rom the imported seed of the same varieties. The ques- 
tion of the most vital interest at that period was, Will the greater promise of the 
product from the home-grown seed be maintained to the end? 


Influence of climatic conditions. 


From the time of laying by the crop to the time of maturity the matter is wholly 
in the hands of the climatic conditions. At the beginning of the season I observed 
that should even a moderately dry season occur, with the low water reserve of the 
ground which in the spring existed, the result would be disastrous. That condition 
did follow. The rainfall of June was less than one-half of the normal for the month 
and the weather conditions of June are almost decisive. The precipitation in July 
was quite insufficient to make up for the deficiency of the previous mouth and to 
resist the high temperatures of that season. The first half of August was wholly with- 
out rain and the precipitation for the month was below the normal, while with Septem- 
ber the drought became chronic, no rain occurring in the month until the night of 
the 29th. And, with the small rainfall, the midsummer was characterized by very 
high temperatures, June and July each haying a mean record of several degrees 
above the normal for those months. 


Weather conditions. 


Observations. May. June. July. | August. | September. 

Temperature. ° ° ° ° ° 
WUGHTTIS SEES ae ae ee eee a 58-4 722 7520 70°7 65°1 
Means for 1892 -.. 55:3 66°6 75°0 12°8 66°5 
MGA S CO SOl* cccacsceeciesncce 59 °0 68° 69-9 70 °2 65-1 

Thches. Inches. Inches. Inches. Inches. 

Resear ter BGS) fortes aba nice cus chs ue ateelseb sce ae ced 4°27 1-64 4°69 2°61 2° 
PATO NSO Oat sate t aie ao nc ede ce vin eiacae mic sae 6-62 0-50 2°50 3°36 0°28 
ADAP AM OGL wa tek Doce sce elvesleccacdeseeccacaes 1°38 11°59 6°71 2°22 0°84 


From these data it is seen that the temperature of this season, during the most 
vital period, was much above the temperatures recorded in the two previous years. 
And the rainfall for the five months tabulated was wholly inadequate as a supple- 
ment to the low-water reserve of the ground existing at the beginning of the year. 
The rainfall of 1891, badly distributed though it was, was the amount of precipitation 
most favorable to the beet crop in Nebraska. 

Happily, I have no statement to make concerning insect ravages during the clos- 
ing season. A few individuals of the worm which wrought the great damage 
reported last year were observed in the middle of July, but the number was quite 
insignificant; and no second generation was observed to appear. 


ANALYTICAL WORK OF THE SEASON. 


On September 4 the first samples of beets were analyzed. Excepting the late- 
planted plats, the crop was sampled and tested, and the weight and sugar content 
ascertained in correspondence with the mode of control practiced in 1892. 

Before giving a table of the results observed at the opening of the analytical 
season it must be remarked that certain early plantings of home-grown varieties of 
seed were wholly destroyed by the dust storm of June 8, and a comparison with the 
product of the imported seed of those varieties can not be made. In the later plant- 
ing the comparison will be possible. 
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The following table represents the condition of the crop from the given varieties 
of home-grown and imported seed in the first week of September: 


Num- | Mean 
Varieties. Seed. Date. | ber of | weight Brix. | Sucrose. | Purity. 
beets. | of beets. 

| Grams. | Per cent.| Per cent. | Per cent. 
Original Kleinwanzlebener ...... I* |Sept. 4 50 | 300 15-0 u-07 73.3 
Vilmorin Improved ....-..--..--- Te eeedom eee 50 ! 275 161 125 77°6 
Elite Kleinwanzlebener ...-.-....-.! Hi |Sept. 5 50 | 396 15°4 12. 0 F929) 
I “doleae 50 387 15°0 10:9 72°6 
Kai auetaeaneees see SooReoG acodose H do .- 50 | 521 14°8 10°6 71°6 
I do .. 50 | 443 15 °3 10°9 712 
WOMAITGS A 4c cease e eee ee H |Sept. 7 50 | 358 166 11:9 71°5 
I dorene 50 341 15°8 | 10°8 ; 68-3 
IDES CVn cnqode sae ecasoToRaeeaqrse H doses: 50 420 16°1 | 11°8 | 73°3 
Mette’s Specialitét....---2.5..-.- I Sept. 8 50 335 17°0 | 12°4 73-0 

Vilmorin Improved (second plant- ; | 
TAFE) Sods aoe nat annonCOOsORe Sac I dole: 50 359 18-4 | 13 ‘8 750 
Metie’s Rosa Elite ..2.222.200227 I do::..] 50 | 301] 148) = 10-2| 69-0 
Mean ofimported ‘seed.c -ac|eon-c--eleccaence selciseee see | Bhd Saseneeeee | Tik5 Seas eee 
Mean of home-grown seed..|.....--.|.--..-..--|.------- | 424 |...20----. | GWE UE So sas ici . 

| 

*Tmported. t Home-grown. 


The above table shows the condition of the crop at the beginning of September. 
It is seen that the home-grown seed represents a greater weight of beets per acre 
and a full equivalent in the sugar content. It will be of interest to compare the 
given condition of the crop of this year with that of 1892 at the same date: 


| Weigh 
ght 
of beets. | UcTose- 


| Grams. | Per cent. 
Mean of all varieties, 1893........ BS iainte aiclate niciareie Seta rcnalacs era tare eter e atatere see eters sete Sd B acim 389 11.6 
Mean of all varieties, 1892....... a alniatoralelalncteicina calctiniec Coase emcee toeniniom tne cheaters | 279 10.6 


| 

It is thus shown that the crop of this season was in a highly satisfactory condition, 
in comparison with the crop of 1892, in the first week of September. 

As has already been stated, extreme drought prevailed during the greater part of 
August and through the month of September, the effects of the absence of rain being 
intensified by the high temperatures. It was most apparent that the beets had not 
only ceased to increase in weight, but that they had less weight than two weeks 
previously. Also, the behavior of certain of the varieties, with respect to their sugar 
content, was perplexing, and the indications for the results of the season far from 
promising. These peculiarities will be better seen from the table which represents 
the second analytical review of the condition of the crop: 


| Num-| Mean 
Varieties. Seed. Date. | ber of | weight Brix. | Sucrose. | Purity. 
beets. | of beets. 
Grams. | Per cent.| Per cent. | Per cent. 
Original Kleinwanzlebener..-.-.-- i Sept. 11 50 280 16 °3 12:3 754 
Vilmorin Improved-.............. I aocikineag.s 50 299 | 170 13 °2 77°6 
Elite Kleinwanzlebener -......--- H j|Sept. 12 50 505 16°2 12°6 T7°7 
I j..-do . | 50 393 15°7 11°2 714 
KAU e eeemcae ccs oenclesscercne H |Sept. 13 50 506 15:2 111 pags 
1 == G0} 50 446 16°5 12:2 73°8 
COMAING meesaicae neste as <a saicleiesiae H Sept. 14 50 372 170 11°8 69-0 
I ee GOtene 50 395 17:5 11°9 68-0 
Desprez ROSSA mace C EO SCHERGN Ay 2-200 50 391 17 °4 12 °6 72°0 
Mette’s Specialitit..........-----! I Sept. 15 50 335 17-0 12:1 | 71:2 
Vilmorin Improved (second plant- | 
ang): FR Sparse Meo ecoer ae | I eee cLOls ee 50 362 18°8 14-0 74°4 
I seed Obes 50 350 15 °6 10°3 66 °0 


ee 
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From this table it is seen that certain of the varieties gave a higher polariscope 
reading than in the previous week. The gain, however, was not wholly actual. A 
decrease in weight had occurred, caused by evaporation, under the action of the hot 
dry weather, and the ratio of solids in the beet had risen in proportion to the with- 
drawal of water. 

It is observed, moreover, that, notwithstanding the decrease of weight of certain of 
the varicties, the per cent of sugar found in the juice was less than in the previous 
week. This is a phenomenon which had not been encountered in previous experi- 
mentation. Its discussion will be deferred to a later stage of the report, and in con- 
nection with specific experiments treating of the matter. 

The following table records the data obtained in the third inspection of the varie- 
ties: 


Num- i Mean 
Varieties. Seed Date ber of :weightof! Brix. | Sucrose.| Purity. 
beets. | beets. ; | 
— = ' SS 
i Grams. : Per cent. | Per cent. Per cent. 
Original Klein wanzlebener. ..-.-- J Sept. 21 50: 299 ! 18 °1 | 136 | 752 
Vilmorin Improved ---...--------- We Hog sGeeae 50 ! 317 | 17S) 13:7 } 76-0 
Elite Kleinwanzlebener -.--..---. H Sept. 22 50 i 522 } 16 "4 12°9 | 78 °6 
uf do... 50 j 407 | 15:7 | ihe 71:2 
IESG HGP GER eg soba obec eapoSIAOOoe H j Edo == 50 | DLirad bya) 11°6 74°8 
rate eesdujcees| 50 459, 16-6; | 12:6 | 75°8 
WiGMaiILels.< 25/5 -es-ss.ecec ce ses-s- iy Sept. 25 50 | 362 | 176 } 11°6 | 65 °8 
T BdOiec= 50 | 333 | 181! 126; 69-6 
Desprez nad Guim ales BACCO OSGCOLOUOS H edo) 50 | 397 |: 17°38 12°8 } Ale) 
Mette’s Specialitat.....-.--...... I eedOscae 50 } 311 | 179 | 12°5 | 69°8 
por in Improved (second plant- | i H i 
Meets least oseitseceneseaces I set Oigac 50 | 353 | 18-5 13 °2 | 71°3 
Mette’ 8 Rosa Blite..-.-..5-..-..- | I [40 ee 50 | 329 | 16°5 10-2 61°8 
H J 


This table shows that, comparatively, no increase in the sugar content of the beets 


had taken place during the interval of the week. 


A specific loss of sucrose is 


recorded in certain of the varieties and with a falling off in the bulk of the beets. 
The fourth weekly chemical analysis of most of the varieties will be given, which 
brings the report forward to the culminating period of those inimical conditions. 


; Num-| Mean | 
Variety. Seed. | Date. | ber ot | weight | Brix. | Sucrose. | Purity. 
beets. | of beets. et bectsy 
| | 
i Gram. | Per cent.| Per cent.| Per cent. 
Original Kleinwanzlebener.....-.. iE Oct. 2 50 302 | 15°7 11°6 74-0 
Valinorin Improved ..--...--.-.- Ti ae Oras 50 300 | 16°3 12°7 77:9 
Lemaire -.-.---.-....--.--.---.... Hy Oct. “3 50 | 387 16°2 11°6 | 71-6 
One emtetre ster see ncictnat cm Wise PEE ONe ak 50 372 16°7 12-2 73-0 
WESPLOZ ew ia- = se sie sk ccieecceesews E BsdGi=o5 50 | 397 16°7 12°5 74°8 
Mette’s Specialitat........-.-.... Dee Wa BG) ae 50 | 333 17 °2 12 °2 70°9 
poset Improved (second plant- | 
ee eee cnaeceessecocns I 500'=- 50 352 16-9 121 71°6 
Mette’ SHRORB WEG ie occnscon cscs, I Sci Sae | 50 369 15°1 9°8 65-0 


Certain of the varieties were not examined in the fourth week, owing to the small 
number of beets remaining, many having been destroyed in June by the dust storm, 
and the remaining few were held back for the final review in the following week. 

The loss of sugar, indicated by the table and which had occurred during one week, 
is appalling. Neither is there any increase in the weight of the beet which in any way 


can account for the loss. 


There is a direct disappearance of a large bulk of sugar 


per acre, and the cause is found in the continuance of high temperature and absence 


of rain. 
done. 


Rain fell on September 29, but that was too late; the damage was already 
The same cause avted upon the beets, although in the ground, and the same 
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results followed as are set forth in my experiments of last year, treating of evapora- 
tion and loss of sugar under the action of high temperature after the beets were 
removed from the ground, In the example under discussion, however, the beets were 
still in the ground, and not fully exposed to the greatest heat of the sun, and it was 
not to be expected that the sun’s action would do more than merely dry out the 
beets to some degree. The drought had been of long duration, and the water reserve 
of the ground was extremely low to begin with; by September 15, the beets had 
shrunk in size to such extent that the finger could be thrust down between the beet 
and the soil around it, whereas two weeks earlier the soil was adhering close to the 
sides of the beet and firmly pressing around it. Moreover the foliage had dried up 
so that nothing but a tuft of young leaves on the head of the beet was remaining, 
and thus the sun struck with an unbroken force upon the organism. Until the rain 
of September 29 fell the prospect was quite alarming. Instead of approaching the 
normal sugar content and purity of juice indicative of maturing, those characteristics 
were diminishing, and it actually appeared as though the organism of the beet was 
falling in pieces. The climatic conditions, of which I have spoken, and their action 
upon the beet appear to have occurred in Europe this year. Robert Hennig, in his 
weekly letter from Berlin to the Louisiana Planter, remarks, ‘“‘ A most extraordi- 
nary circumstance is observed during tbis hot weather, viz, that the sugar in the 
juice does not increase.” If the sucrose in the juice did not increase,the total 
sugar in the beets was falling away, because the weight of the beets was shrinking 
which should have made the sucrose in the juice rise. Mr. Hennig does not note this. 

So far the tables given and the observations made upon them have related to the 
plats which were planted in April and May. At this juncture it will be well to pro- 
duce data setting forth the behavior of the plats planted a month later and note the 
comparative action of the climatic conditions upon those beets. 

The late beets were planted June 12, and upon the ground where two previous 
plantings had been destroyed by the wind storms. The plat was planted with six 
varieties of No. 1 grade home-grown seed and three grades of imported seed, all the 
conditions being equal. It has already been remarked that this planting germinated 
in an unusually short time, and the aftergrowth was uninterrupted and rapid. The 
best cultivation was given to the plats, the ground being absolutely without a weed, 
and it was being constantly moved by hoeing and cultivating. On September 1 it 
was estimated that the plats would weigh 14 tons to the acre, and having been so 
extremely late planted they had yet almost two months for further growth. Up to 
the date spoken of, September 1, their growth was not abated, and the appearance 
of the foliage was vigorous and of a deep green color. After the date noted the 
progress stopped, and it was apparent that even those late-planted plats could not 
endure any more of the drought. 

When it was observed that the heat and continued drought were beginning to affect 
the late-planted plats and that they were at least ceasing to make weight, an experi- 
ment, on a small scale, was made in order to see what actual aid could be given by 
surface-watering, and what the difference would be between the watered and unwat- 
ered at the end of four or six weeks if the natural drought continued. ‘To this-pur- 
pose a breadth was selected across the whole plats and including all the varieties, 
From September 1 forward, each day, a little before sunset, all the beets upon the 
selected breadth were watered by means of sprinkling cans, about 60 buckets of 
water being supplied daily. When, a month later, the beets were dug up it was 
found that the water supplied had never gone into the ground deeper than 6 inches, 
and below that depth the soil was dry and hard. The action of the watering had 
been much less effectual than good seasonable rains would have been. 

These late-planted plats were only analyzed once, because each variety did not 
contain more than a few hundred beets, most of which it was desirable to keep for 
seed production in the following year. Consequently the time of analyzing was 


a. im 


AT 


when it was supposed the beets had approximately reached their maximum of value 
in weight and sugar content. The following table gives the results: 


Sucrose 


Seed. Date. | ber of | weight Brix. |; juice. 


_ Variety. 
beets. | of beets. 


SS 


Grams. | Per cent. | Per cent. | Per cent. 
Elite Kleinwanzlebener .....-...- H | Sept. 28 20 317 20°1 16°4 81°5 
Vilmorin Improved ...---.-...--. | PERO a Olt 20 297 20°5 16°3 | 800 
Dippe Kleinwanzlebener ..-...-.- Ha ae lee dois. 20 294 20°7 15-4 | 74 *4 
Loo a ae ee leewiklen |e do soc 20 290 20-2 15°3 ae 
PRGA THOR ceictian scheme cee as coals cten's | SE a ee doves 20 310 20.0 16°3 | 81°5 
IBS BRE ise case reese aaa sae te eion alee GOs ssce 20 298 20-0 ; 15°2 | 76°0 
Original Kleinwanzlebener. -.---- 10) eee 20 265 22-0 16 (ctl 
RENO a eiae ae jae aiaaisiceecs ose I ae dopee ue 20 300 19°3 14 | 2°5 


It is seen that the beets had not attained to more than two parts in three of a nor- 
mal size. The sugar content of every variety, however, was excellent, and the 
purity of the juices of several was fairly satisfactory. Although the drought had 
stopped the growth, the heat had not begun to exhibit its action in the depreciation 
of the sugar content. 

It will be of interest at this place to give the weights per acre of each of the 
late planted plats, which, with the sugar content, will furnish the actual weight of 
the sugar per acre: 


- . per Sugar per 
Variety. Seed. Date. square per Sucrose. | 5 pee 
rod. S 
Pounds. | Tons. Per cent.| Pownds. 
Elite Kleinwanzlebener .................- H Sept. 28 172 ai, 16 °4 4,513 
WalmMOrIn Lmproved sc c-c.-s-asoners ccc ee Ei) 200125 150 12°0 16°3 3, 912 
Dippe Kleinwanzlebener .-.....-.--..---- H do... 161 12°8 154 3, 967 
LOGE Re) Soe Selebegos secosgcueor Gecoanoosoder H doves 178 14:2 | 15°3 4,348 
RGA OTe eerie i aS cine okie Satna eicio mrsioe crerwicis H do 190 1521 16°3'| 4, 955 
TEST ERE 22 6 SoS O Se Creo See eens H Overt 178 14-2 15:2 i 4, 316 
Original Kleinwanzlebener..........- ae a do 143 11°4 16°0 3, 661 
Renin ones eas ase s eae che eect 7k PPO. 190 15°2 14°0 | 4. 620 
Means of varieties from home-grown seed.|.-.......|..-.--.--.|------.--- 13°5 15°8 4, 266 
Means varieties:from imported seed .-~..|......--|.ceceeccn-|eccceccens 13°3 15-0 3, 990 
i 


The weight per acre of all the varieties was low. In the month of August and even 
to September 1, it was estimated that the plats would attain a yield of approximately 
18 tons. The result is almost 5 tons short of that estimate. That the estimate was not 
immoderate, and that it would have been realized with normal conditions of weather, 
is indicated by the results obtained where the watering was conducted. 

The following table gives the weight per acre of the watered beets, the sucrose 
in the juice, and the sugar per acre, in comparison with the weight of beets and 
sugar per acre of the unwatered plats: 


Comparison of beets grown on watered and uwnwatered plats. 


Watered beets. Unwatered beets. 
Variety. Weight | g crose,| Sugar | Weight | Sugar 
per acre. *| per acre.| per acre.| per acre, 
[eke ee ad ey A ae ee (eee | 

Per cent.| Pounds. Tons. | Pounds. 
lite Klein wanzlebener: .....0..-'...scs.cesecsse- ish 15 °6 5, 241 1374 4, 513 
Vilmorin Improved ...... 15°6; 4,284! 12-0 3, 912 
Dippe Kleinwanzlebener 14°4 | 4,348 12°8 3, 967 
HEARING eee Siero sa ocr cbuas cms ous leeaccn sen! 2 15:0 | 5, 100 14°2 4, 348 
Knauer ..... Bnet eee eee nine wans ect sos ene cue aettee ! 16°2 5, 376 tee 4, 955 
Desprez. 2s sia Sage eos Bee se oe PO OEDURUB eae bonDaa= 14°6 5, 643 14 -2 4,316 
Original Kleinwanzlebener 15 °4 4,989 11°4 3, 661 
Maan eee Peete, Ment A See ee 15°3| 4,954] 13-4 4, 238 
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The comparative columns of this table set forth very clearly the action of the dry 
weather upon the yield of beets and sugar. The watered beets have produced at 
the rate of over 700 pounds of sugar per acre in excess of the mean production of the 
unwatered plats. Consequently, it is quite reasonable to calculate that had rain 
fallen in moderate proportion during August and early September, the weight of 
beets would have been increased some 5 tons, and the sugar 1,000 pounds per acre. 
The same results of the drought were observed in a field of 50 acres grown by the 
Oxnard Beet Sugar Company in the immediate vicinity of the experiment station. 

The effects of the great heat and drought lead me to consider at this place a ques- 
tion of great significance to beet culture in Nebraska. Hitherto the planting of beets 
on the bottom lands of the Platte Valley has been considered impracticable. Those 
lands lie very little above the normal flow of the river, the water level in places not 
exceeding 2 to 3 feet from the ground surface. In the spring, and particularly during 
the season when the work of early cultivation should be in progress, parts of those 
lands are frequently under water, and any acts of cultivation are impossible. In 
very dry seasons, however, all cultural work can be accomplished upon the lowlands 
as effectually as on the upper lands. This year has furnished an example, which 
was conducted under the direction of the station. Gottfried Hugo, one of the labor- 
ers upon the station during certain parts of the year, received seed from me and 
planted several rows of beets upon a low-lying patch of ground within the precincts 
of the town of Schuyler. The spring was moderately dry, which allowed the ground 
to be worked, and the beets tobe planted early in May. The germination was rapid 
and the beets grew without hindrance or setback up to the time of maturity. On 
September 23, those beets were analyzed, and at the same time a similar number of 
beets grown by the same man, and from the same seed, but upon dry, light soil, was 
analyzed. The following are the results: 


Weight 


of beets. Brix. | Sucrose. 


7, > jan 
Grams. | Per cent. | Per cent. : Per cent. 


IMGISb OTOUNE ES So cete ae cicteinls == clei neete ole ola aul = nlemletveieimiel==aininie 523 16:3 | Wass 82°S 
Dry ground 22 lee cee wee wen lain “Gouena acoso scnooogoC= soon 381 16:1} 11-0 683 


The results are worthy of much consideration. The beets on the dry-sand soil 
were dried out, the leaves had parched and withered. The moist-land beets had 
still, at the time of analysis, a full foliage, and were not even yet mature. The 
latter undoubtedly constituted a yield of 24 tons and with not less than 6,400 pounds 
of sugar per acre; while the production of the sand ground did not exceed 2,500 
pounds of sugar to the acre. The results of the moist ground were obtained upon 
land which in the year 1891 was under water during the whole months of June and 
July. Good surface drainage and thorough cultivation, with a favorable season for 
the first crop, enabled a practical man to reach the results of which I have spoken. 


BEET PRODUCTION ON THE BOTTOM LANDS, 


The importance of the matter in consideration causes me to go outside the work 
directed by the station in order to consider an experiment upon a large scale of beet 
production on the bottom lands. The Standard Cattle Company, whose large enter- 
prise is located at Ames, Nebr., in the current season planted 500 acres of beets on 
certain parts of their ranch, comprising some 6,000 acres. The elevation above 
the river of different parts of the tract may slightly vary, but the whole is com- 
prised of so-called bottom lands. The resident director of the company, R. M. Allen, 
has carried out an extensive and excellent system of surface drainage by means 
of open ditches, the smaller cross ditches emptying into the larger ones, which carry 
the water off to the river. As a result of the drainage, aided by a favorable spring 
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time, 500 acres of land were gotten into a condition for planting. The plants grew 
well from the beginning, and when the dry, hot season set in they still maintained 
the fresh appearance and growth. A satisfactory yield was obtained and the beets 
were delivered in good condition to the factory. 

In view of the success that has been cited the question of beet culture upon the 
bottom lands should be reconsidered. The normal rainfall of the region, in com- 
bination with the high temperatures and drying winds, makes it very desirable that 
the ground should possess one factor which may act as a gauge when those climatic 
conditions are specially adverse. The normal season in Nebraska is somewhat defi- 
cient in moisture for beet culture, and wet years, such as 1891, are rare. It is thus 
probable that upon well selected, well drained, and properly cultivated ground, 
taking the seasons in the mean, the bottom lands may be uniformly the most reliable 
for beet production in that State. The indispensable condition is, however, that a 
system of removing readily the surface water, such as has been carried out by Mr. 
Allen, must be adopted. Without such drainage beet culture on those lands remains 
impracticable. 

I would suggest that an experiment also be made next season in growing seed 
upon the bottom lands. The unfavorable factor in seed production upon the upper 
bottoms and uplands has been the dryness of the soil at the time of maturing the 
seed. The moisture of the bottom lands will probably control that disadvantage, 
whilst the Nebraska sun will secure excellent maturity on any land. 


COMPARATIVE PRODUCTIONS OF HOME-GROWN AND IMPORTED VARIETIES OF BEET 
SEED. 


The taking of the weights per acre of all the varieties was conducted October 6, 
and by the method described in my previous reports. The final chemical examina- 
tion of the beets was made October 12, after an interval of some ten days from the 
previous analytical review. In the following table the last sugar reading of the 
crop is given, after which the weights of the varieties will be compared, and the 
yield of beets per acre, with the sugar content, will make it possible to state the 
results of each variety, and the comparative productions of the home-grown and 
imported varieties of seed. 


P Number] Weight ried & : 
Variety. Seed. | Date. ofbeets.| of beets. | Prix. | Sucrose.| Purity. 
ke ees eS See ee 
Z Grams. | Per cent.) Per cent.| Per cent. 
Original Kleinwanzlebener.....-. i Oct. 11 50 300 166 12°9 el See 
Walmorin Improved. -..-\.-.---.... Ut So (UD) Sse 50 312 17°4 14:1 81:0 
Elite Kleinwanzlebener .......... pa ay ae Bee (eer 50 467 17°8 14°1 791 
it BEC Chie ie 50 391 17-5 13°3 75-0 
Pea Otee caise co niste sess dia aiain\e in, aim H Oct. 12 50 489 LG. 136 79:5 
ag ALO saree 50 452 17:9 14-0 78 °2 
PUGH Os He sae ow isir si Sein aceecaacs 180 coeGhneoee 50 387 17:0 | 13 *2 77 °6 
I ae. Ossieteye 50 382 17:0 | 13 ‘1 770 
Mn Unegeee ee eee acer eae Eee ee ost 50 391 17°9 | 14°2 793 
Mette’s Specialitat.....-......... aE SEU ESSE 50 321 alg (Ori 14°0 79:0 
Vilmorin Improved (second plant- 

ce SS ie Tgeuleeedoeere 50 355 17°7 13-9 785 
Mette’s Rosa Elite........ saApeee if Re Kiera 50 366 15°7 ps7, 74°5 


These maximum su gar readings of the early planted plats are very low. The beets 
never recovered from the action of the drought and heat which has been already duly 
discussed. 
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The following table gives the weight per acre of the given varieties grown from 
home-grown and imported seed: 


Pounds i 

. ; per |Yield per 

Variety. Seed. Date. square acres 

rod 

Tons. 
Original Kleinwanzlebener ..-.-.---...------------+esseee----- I Oct. 6 1430 11°4 
Vilmorin Improved. ....-----.--- I esakb 0) 5 190-0 15-2 
Elite Kleinwanzlebener Lo beige oe 286-0 22 °9 
Ds daqriacoragabas SanGsosodecoscs pehcassodetousasenhcsonse I JOlaates 253 °0 20°4 
TiGTTGS sa o5ongSd seo sngnete 1655 so nbsSbrooescdcsesedennssocshscr H = dower 287 0 23 °0 
OSCR spe sd sQooSesodcian ge aode soguenoaSblonopSAgsoacEuGaaS it do... 265 -0 21°2 
POM AIG yas sheets ei eee eneios mee mneonea seta Cee eee anieeiee H do... 2350 18 °8 
ObAE Sosrech soSssns6bhoriss st sasonso dee scobasenspseotoosda I Ova 201 °0 16°0 
TOSI DF ey Ags eos copa sa Sea siododaaeoun Secda Fons sQcusitas bocoauobSD cae H do... 247 °0 1957 
MIGHTY SS} De Cre MERE 5 sees 55So0o shoes o a oosessosonsac neces oneos I doz. 1840 14°7 
Vilmorin Improved (second planting) ------.-.----.-.--------- I doees 207 -0 16°5 
ING TRIGHE) 1Eve spy I) ae Sa Sods aono Sebo sooo UDC SCoogCOESEaosooc I do... 230-0 18°4 

Tons 
Mean of varieties from home-grown seed -........- AC COHOS ODOC OOnOMMEaSDeSSosssae cesesecee see 21°1 
Mean of varieties from imported seed ..-----.----.-------- --- none ene en neiee eens seen eee nneseeenes 17°9 


A further table, embracing the weight per acre and the sucrose 1 in the juice, will 
furnish the yield of sugar per acre of each variety: 


. Weight | Sucrose | Sugar 

Variety- Seed. | per acre. | in juice. | per ners 

Tons. | Percent.| Pounds. 
Original Kleinwanzlebener ...--...---..---------2-+----------- I 11°4 12°9 2, 941 
Walktirabe Ibe soos Ass soq0onSnconnosdoSsnesnescusoesendaner I 15 *2 14:1 4, 286 
Mite Kleinwanzlebeneric-s-e ccna scecs cee sels ese etseeieee H 22°9 14°1 6, 453 
PAE SS Rea RRR RA Oa seas ree ream A eae rent Lae ae A ig 204 13°3 5, 426 
TIGNES So Ga ce SAL RHO TUSr donbc bnosadencodeannossosdconc: s6a5806 H 23 °0 13 6 6, 256 
i DY BERS OCC SeO SEE abn cooaws tare a SoScdcessdaoce Ssoqc0de AE 21°2 14°0 5, 936 
JUG NEES \oacmenoenecesacsoococecooonsase dec tnosadSds Sag asacscecce H 18°8 13-2 4, 963 
Onneicice BROS C aa aD AOS JOC On psoas pe Hina couuscaonokosc I 160 13 °2 4, 192 
IDEA SS BGok eabaciso se sas— cd Socb as banbosHaoenyobeasnanooesodor H al ere 14:2 5, 594 
WILEY) 5 nee En ME Se ae a ecm ocosccpensatnescocoessengpooce I 14°7 14°0 4,116 
Vilmorin Improved (second planting) -........-.----..-------- ig 16°5 13°9 4,587 
Mettes OsacMlites a cto cess cence ace sec cee eee cee ae een cir it 18°4 my 4,305 


Mean yield of sugar per acre from home-grown seed, 5,814 pounds. 
Mean yield of sugar per acre from imported seed, 4,472 pounds. 


The mean of production of the imported seed is specially lowered by the results 
of the Original variety, which were reduced by the action of the dust storm in 
June. The mean results of the Elite, Knauer, and Lemaire varieties are the most 
strictly comparative and conclusive, and are as follows: 

Pounds per acre. 
From home-grown seed of those varieties .........-..--------------+---+---- 5, 891 
From imported seed of those varieties. -......-.+.---.--------------=- L dees 5, 185 


The production of sugar per acre from the home-grown seed on the early-planted 
plats was 706 pounds, or 12 per cent greater than that of the imported seed of the 
same varieties, under corresponding conditions of soil, climate, and culture. 

The mean of the results of the early and late planted plats is shown by the fol- 
lowing table: 


Weight | Sucrose | Purity Sugar 


Time of planting. per acre. | in juice. | of juice. | per acre. 


Tons. | Per cent. Pounds. 
May, planting eason. ce cceserameso-===umnnlee SSD ae se seGoncadeS 19°5 Sey 78 ‘0 5, 538 
Dune planting =o. eee eee w pnw eneenecuneeenancuncssesc= 13 4 15°4 76°8 4,128 
WIGRITR song abnd5 DINO DOOR AONE E BARA Sex OS OOCIH aoe 16 °4 14°5 77°4 4, 833 
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A further table gives the comparative results of the three seasons during which 
the station has existed: 


W eight Sucrose Purity | Sugar 


Season. per acre.| in juice. | of juice. | per acre. 

Tons. | Per cent. Pounds. 
1G} caatinntiog ocitigqgesmmbbadstp Godt conesebe tee JomeospdeePremocee 21°7 14°6 85 2 6, 236 
ON ele Se Be SES COS SO URE OCOSE EI CEE BHC OC EC JOD EO OOS ne PE OOe EEE poem Re 15°8 15-1 79 °6 4, 800 
HOHE) Ga tnondcoribooSHhe OueAoo dsocHibn Ss ee SOSCe SH GESCODeDSEEO BEE 16°4 14°5 77°74 4, 833 
WIHT seco ss0andee cag SCowe Seco SE OO NOMEaHeDEerc Gacuee 18-0 14.7 80°7 5, 290 


If the results of the Schuyler Station for the three seasons be compared with the 
mean results of the sugar-beet station ofthe French Government at Cappelle, France, 
for 1891 and 1892, they appear as follows: 


Weight 
Station. of beets poset 
per acre. | ? ee 


Tons. | Pounds. 
Cappelles(Wrance)kectas <a lewesiaetenvinaiale ssisiclstetw oe ele ciemierisaetsiste le = sein fee ere cimiclais'es sain sis ib 5, 366 
sin ylGye (ORGIES) )< cocoa a cckcncersemecnedaqker Beep coceas sods redascebrnScorecces 18-0 5, 290 


The table giving the results of the station during the three seasons shows that the 
mean results of this season are almost identical with those of 1892. Both seasons, 
however, are far behind the very excellent crop of 1891, when the tonnage, sugar 
per acre, and the purity of the juices were most satisfactory. The conditions which 
conduced to the very superior results of the crop of 1891 have been fully discussed 
under the heading of Special Experiments. 


SPECIAL EXPERIMENTS. 


During the analytical seasons of 1891 and 1892 certain special experiments were 
conducted with the purpose of determining the loss of weight of the beet by evap- 
oration, and the cause of the loss of sugar which takes place in the organism, par- 
ticularly during that interval of time between the removal of the beets from the 
soil and the period of storage in the silos. By means of those experiments it was 
shown conclusively that high temperature, and particularly the action of strong 
sunlight, are the primary causes of the decomposition of the sucrose, and that a 
system of cold storage would effectually protect the organism against such a change 
in its constituents and the resulting lossof sugar. Those experiments afforded such 
conclusive data that it has not been considered necessary to continue the experi- 
mentation along that particular line this season. 

I, however, conducted a series of experiments in order to obtain light upon one 
other highly important question. It has been, and is still, maintained, and by 
very noteworthy authorities, that excessive moisture falling upon the beets, either 
before or after their removal from the soil, causes a decreaseor loss in the content of 
sugar and a signal depreciation in the quality of the beet. The observations made 
in the experiments of last year and which are found in the report showed conclu- 
sively that the fall in the sucrose content of the juice after rains was invariably 
accompanied by a corresponding, or even greater, increase in the weight of the beet. 
These observations caused me to doubt wholly the accepted conclusions concerning 
the action of moisture upon the sugar content. Moreover, there does not appear, 
physiologically, a probable expectation that such action would transpire. There is, 
on the other hand, reason for supposing that a deficiency of moisture would retard 
the formation of sucrose; first, because a normal water content is essential to the 
elaboration and transport of the constituents in the organisin; and further, an 
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excess of water is indispensable to the formation of the carbohydrates. Scientific- 
ally speaking, we have in these considerations the explanation of the decrease of 
sugar which took place this year in September, of which I have already exhaustively 
spoken. 

This year the specific object was to observe the action of water upon the organism 
of the beet. The season was peculiarly favorable to the purpose. The experiments 
were commenced at the period when, as previously related, the beets were depre- 
ciating under the influence of drought and heat. The experiments were conducted 
by taking up a given number of beets, dividing the number into two or more iden- 
tical parts, and analyzing one part immediately and placing the other part under 
the action of excessive moisture until analyzed after a definite lapse of time., The 
work of dividing the original number of beets into identical halves was conducted 
according to the method used last year, and which was based upon the physiologi- 
cal constant that I had observed,viz: Any two or more lots of beets taken from the 
same plat and containing the same number of individuals and having the same 
weight will contain the same total solids and sucrose. Without some such con- 
stant, comparative tests would be strictly impracticable, as there would not be a 
standard of comparison. The constant, whose principle I have expressed, afforded 
the standard required. 

In the examples to be given the beets were taken fresh from the soil, washed and 
dried and divided into two parts, and each part weighed. One part was analyzed 
at once and the other part treated as will be explained. 


Experiment I. 


One hundred and fifty beets were dug up and, after washing, were divided into 
three ‘‘fifties.” No. 1 ‘‘fifty” were weighed and analyzed directly. No. 2 were 
weighed and afterwards laid out in the field under normal exposure. No. 3 were 
packed in a tub with sand and soaked with water, also a large block of ice being 
laid upon the packed beets, which kept down the temperature, the water overflow- 
ing as the ice melted. The weights of the respective parts were identical, each 
“fifty” weighing exactly 41°5 pounds. 


No. 1.—Analysis of fresh beets. 


Number of beets. Brix. | Sucrose. 
Mean of— Per cent.| Per cent. 

TD) UGG pe cOO SHO p DDO DOO CSO DOES DOSS MOB ONOS OCIA ASH) IEDC OSU STO COC CISOSCS ASacp 640 19-9 15°0 
IESE hecdooeeer ceo: pono oe cog so5euee dooonene soe eoer cose sepaserin soccas: 19 °3 14°6 
UA) Oi 1S en hb. de caps ccoso ssa boONSsO BOOS Caos aso scebHSSSSseS" seaoSsaesoo5s2o0hSa4 20°7 15°8 
MOM OG hSeio seme o owe eee ig selene scininteie stele ineielaleimiel etuleidle/s eteters stole of semis aiainten let etal 19 °5 14°0 
MONET Bop Gea SBOE ORDO Ten OGSSCObenC ODO soe Sac bSecccds & Bde Dn concep cece easdecane. 19-7 14°8 

IGEN) AEE cop osm On CO Cb Ono SION ato Soc aL SaScocHaDSoDSseSsocooncEondencio Aes 19°8 14°8 


The mean purity was 74:2. 


No. 2.—Analysis of exposed beets. 


; Per cent.| Per cent. 
Sine celuinia'e-nieco cn sab eetceevcessascccccsiocesccce ccc sanesetenesceheeewon 23°4 18°9 


The mean purity was 73°7. 
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No. 3.—Analysis of soaked beets. 


Number of beets. Brix. | Sucrose. 

Mean of— Per cent.| Per cent. 
MSE Lente etalne ciale aie aieteeiansa eters eietet= ce atsini-1e aicin'e eis d’cre sljatein'e nial wielelctnule G'wicle emisis’siem|= 18 °4 ae 

SEE BASES Bins eaten eer ta ere ine ie Sie teres aia ae ele eens) aio m ws aladaie is sinteie aiaisja' mimicieisiay <a 'ais 18°6 14-4 
MUISNGD EN mete cae nina a wien cm tle aleiis/s@ome db en sednacseeuceccebetiwmaccaces 18°3 14:0 
DOA eine err ee ee era een cd oe ait wlad cin a cosa wcamacacad easuan ateceneceiaes 18-1 13 6 

OM CGUSesee serosa eile Slam a Eeiciotebaistisicieisieisic sisson Sossumaiacesue aaa cate mceenecs 18°5 14°3 
NIGH Tora nicte caenra cite cee mele cems eins wet mace rene cnke Taudealeoctacceccacwedecs 18°3 14:1 


The mean purity was 77. 


The following table presents an analysis of the results of the three separate analy- 
Ses: 


| Pare 
E 3 Variation of A Content 

Beets. 1. Weight. | 2. Weight. weight. Brix. | Sucrose. of sugar. 

Pounds. Pounds. Percent. |Pr.ct.| Per cent.| Pounds. 
HTERHNINECUS = <icicickeccac-cacceecesn= BAe A Weere oe ae eine | Sna cine, eine. a 19°8 14°8 6°14 
Exposed beets -.........-.-.....-.- 2 41°5 34°0 | Loss, 19°05 | 22°9 1771 508 
BGAKEN MDOBUS es scem cscs seeesccecce 41°5 44°0 | Gain, 6:02 | 18°83 14°1 6°20 


These data not only indicate the actual results, but also the ease with which the 
indications could be misunderstood. Although the exposed beets give a much 
higher polariscope reading, an actual loss of 6 per cent of the total sugar had 
occurred. On the other hand the polariscope reading of the juices from the soaked 
beets was notably lower, yet those beets had more than maintained their sugar con- 
tent. It may also be remarked that the moistened beets which had taken up 6:2 
per cent of their own weight of water gave a juice of much higher purity, being 3 
per cent higher than the fresh beets. In the polariscope tube the juices of the 
moistened beets read with great ease, whilst the others were difficult to read. 

The results of the given experiments were not only satisfactory, but they were strik- 
ing, from the circumstance that a slight appreciation was observed in the sucrose 
content and a notable onein the purity. With sucha result from placing the beets 
for seventy-two hours in soaked sand it was determined to experiment with a further 
number actually submerged in water. 


Experiment II. 


One hundred beets were dug up, washed, and divided into two identical parts. The 
first fifty were weighed and analyzed directly. The second fifty were weighed and 
placed in a tub of water whose temperature was kept at 40°-42° by addition of 
ice, the tub being placed in one of the silos. The submerged beets remained in the 
water for precisely seven days. When taken out they were dried and reweighed 
and immediately analyzed. The following are the results: 


No. 1.—Analysis of fresh beets. 


Number of beets. Brix. | Sucrose. 

Mean of— k Per cent.| Per cent. 
OMS Oua meme eie ce ce moe cere w arorecheinre wise wicrerts ondianimetie Heltah we momar miei oisometns 17°4 12°0 

UD Eis. 2S pag S Saas Se SR SRS oS One Sete aha cee ae aren Se ey 18 °4 12°6 
URE GREE eee ai nie eens eee ee ee erie ate er ocree nates totorareneich-raleransre ebcters/ancters 18°6 13 °4 

AM IST. Sacco GEESE ae aes SERS 5 ete Se nee tren eine ne aa ev pt en em 19-0 13 °4 

BERR ESSER Create ecstatic areas erie arctic fe Ferm is otaiS yale catote oto Rieterarc na wleieiaieercighowrene”s 19 2 14:3 
Mestre seats soo oes esac ecicsecucesicuecoseces eas esas ccececcstoueesaciese 18°5 13-1 


The mean purity equals 70-8. 
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No. 2.—Analysis of submerged beets. 


Number of beets. Brix. | Sucrose. 

Mean of— Per cent.| Per cent. 
KN Sy sve1 Kk: eee eo aneosbercost COSb OCR Son SataGOS SOSsnaS SUD oasLDdcosadascsocce.so60 16°4 g PAC 

TOM OGES cae ae nis cece tote elela ies ae alee tere ere ale ts eles (etete wlala ela teeters eiel fm iofoinin(al= haieietetans 16°7 13°k 

TO DESH a secre asatd tte ite eee latte Sp oicietate eleretane oleel ele intaial ete lctolelcleicin ietstaietsioic’eteletxate sta 16°4 12°8 

TI OSTA pase agogsoean cho mbnp mma anocab babs SSoen Sten OEOUan obo Sea sagas So5o505 16 °6 13:1 

NO WPCOtS ois a oe aaa ee tale tna slatelele Memes Maoierd a ciel e atest acta oelalatebclersiniclaleieiaieisataiats 165 13 °0 
WEEN hae Sod seine cigpbnob Oe eS act tea Seino sssocussopbe seeeese Shas s865 56 16°5 12°9 


The mean purity equals 78°2. 


Analytical comparison of the results. 


é : Variation of “ Content of 
Beets. 1. Weight. | 2. Weight. weight. Brix. | Sucrose. sugar. 
Pounds. Pounds. Per cent. Pr. ct. | Per cent.| Pounds. 
Mregh beets seecce = scsisieaceloee cies BAT Dal eet stone cist ease iateretorernis 18°5 13:1 4°51 
Submerged beets ............... 34°5 40°0 Gain, 15°9 16°5 12°9 5°16 


This table states that the submerged beets took up water during seven days’ 
submersion to the extent of 15:9 per cent of their weight, and that the actual sugar 
content was increased 14:2 per cent. 

In the first place, in consequence of the results obtained, I am obliged to recon- 
sider an obseryation stated in my report of 1891, in which it is doubted that the 
beet can increase its sugar content after removal from the soil. These experiments 
indicate that such an increase has certainly occurred in beets under the conditions 
in which those examples under consideration were placed. The appreciation in the 
purity of the juices is also not less notable than the increase in the sucrose. The 
increment of weight was expected, and particularly considering the wilted condi- 
tion in which the fresh beets were found. The results are extraordinary. They 
were, however, conducted with the most extreme care, every act of manipulation 
in the analysis being performed by me personally, which enables me to vouch for 
the greatest attainable accuracy. 

At the time that the above experiment was completed the beets were suffering to 
a final degree from the influence of the dry soil and hot sun. A third experiment 
was made of the same nature as the two already tabulated, but the latter was car- 
ried out in the field. In a given plat of beets a certain row was selected and a 
length of the row including exactly 100 beets was marked off. To those 100 beets 
250 gallons of water were given, the loose soil raked up close to the beets to pre- 
vent the sun baking the moist surface, and the beets were left for 7 days. At the 
end of that time those beets were dug up, washed, weighed, and analyzed. At the 
same time 100 beets comprised within the same length of a paralied row, this row 
-teing separated from the watered row by five intervening rows, were taken up, 
washed, weighed, and analyzed, and the following are the results: 


Experiment III, 


Unwatered beets. Brix. | Sucrose. 

Mean of— Per cent.| Per cent. 
OUD EOUS san 'cianiemo,sne cia o:deinelain sieeinie sierm ere ais elas ereinte aia ete aietetn eieie ete tstata Boseaode 18.4 14°1 
MO WGOtS csc seis os 4 cies. on dain ode cweeen tant wauee dececote ete eet eee Renee Deen 18°4 13°3 
NONDGRLS =< sia .c'e wa sinc see cit adie ccd caecuc che conte mesiem babes sce calc ueeboeeec aden 18°3 13°3 
MOM BOGUS reer meee emca ct aralclaisyais ninjas tate mentee ert Soe miteinwaw Sue Renee ariae 18°3 13°7 
MOMEOTSS: Sei-Biaedeods cee secce sgece cece cece gene eres jose se a aa weee ane eaeenar 19°3 14°0 
TO DCOUS Si mccmiese'e's oa Sic een Oa cos wes ance ewes ewtlee ss cava taraereet mate aller Demise Seana 19°3 13°8 
IC OSS) 1 es ee ie ar nr a ED ee GOO aOROC eB Oncuse 18°9 13°0 
LOUDGOEB sie aioe Dee ewes Fee oe idcw ow Selb etae ee Seon 6 eee eS SE eens 19 2 13:7 
LO DGCUS He Ss 2a crac eevee cea tcc oe ce seis coh ee eee e eee Pee ee EEE ees eer 19°0 13°3 
LOtheets sis sca oad Sscek awe seat se cere wek Races rh sens wes er ee ao ee CRE eee 19°1 12°8 
MGANS i 2a nscts hans wna ee ccice ee aren eee oeiereoe etaca ee Ee) teeee oe Saetee Sean 18°8 13°5 


The mean purity was 71°8. 
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Experiment [1I—Continued. 


Watered beets. Brix. Sucrose. 

Mean of— Per cent.| Per cent. 
ROU S een iit ere anes ietas a elas as ewlaininl= eisiainia s\simle winidia iets cinfereisa(aciee, areleta; miata Yami eratate 16°7 12°6 
EEN Eee aes alee relearn elec ciecite a. caatws bntalesacrs Selceenines as ie= 16°8 12°8 
Th LOGE US 6 Ba S eS CARO RSE CO SOLES DERE DOE IOCIS ESE Seen: Sars Ener ae ae ee 16°8 bas 
CEL SMe eee ae one ee es ones oe OE | Nass oh celeetorsamecs 17°3 13°4 
UNS ESS S eI ee = eee nate mis ica Clewtele ete rein ais ciniaie cMiacloetan tiga nin Cmwie'd sinlcfe ats siketats 16°0 12'-2 
JD) TNE GRR Ga ied tee come SAD Pea ae OI Tre te Cole ay oe a 16°4 12°8 
TNE TEESE S Sais SS eae aS te So ern 6 ee ne 15°8 12-2 
RDO USE cmt eee aa eresnja simak oie tases a icie mean wnlse doses oeteemissde salcbeedalcie ss 16°3 12°7 
MUR GUS Sesser setae ere Cen oe eet sinia io a/c sae enwears ota cecloe eimanmeisie GRC eaatelame des 17-4 13°6 
MIE BGOUS meter entre tin aioe bis siaiainietere't calan © u/ofela owe almovesaemineoeweumcidelsasisewccls visjas 16°8 12°8 
PRL la mG anise setae o tases Societe winters ajc ote aia Sie icin slo tereeiciciara lew state Sioa alot 16 °6 12:8 


The mean purity was 77°2. 


Comparison of the results. 


i Variation of : Content of 
Beets. Weight. eens | Brix. | Sucrose. reso 


Pounds. Per cent. Per cent.| Per cent.| Pounds. 
WM sered, DECIS:s 2 ic.cecanaccceessaaswces Sion | Daas aoe sees 18°8 13°5 10 59 
VEEN EOUDCOUS 20 cscs -cccccesceacceccaaces S8i5| (Gainilet oo. 16°6 12°8 11°32 


The experiment furnishes results identical with those obtained in the two preced- 
ing experiments. It must be observed, however, that in the last experiment the 
data are not as strictly comparative. The parallel rows from which each 100 beets 
were taken were apparently similar, but there may have been a small difference in 
the weight and sucrose content at the time that the beets were watered. No differ- 
ence, however, could have existed which would have amounted to even 10 per cent 
of the difference found at the time of analysis. Itis most evident that the excessive 
quantity of water added to the 100 beets (250 gallons, which was 24 gallons to each 
beet) not only caused a great increment of weight, but also an immediate formation 
of sugar, and the appreciation in the purity of the juices is very striking. In each 
of the experiments it is shown that the presence of excessive moisture raised the 
purity coefficient most notably, and in the last two experiments 7 and 8 points, respect- 
ively. This observation is strictly in accord with the general observations relating to 
the crops of each season since the station has been in operation. In 1891 the whole 
cultural season was very wet (see table of the climatics for the three seasons), and at 
the time that the beets were harvested the ground was saturated with moisture, the 
rainfall for October of that year being four times greater than the normal. The crop 
of that season averaged 21:7 tons per acre; the average sucrose in the juice was 14°6 
per cent, and the mean purity of all varieties was over 85. In 1892 the crop was 
notably lighter and the sucrose in the juice higher, owing to the dry season, but the 
mean purity was less than 80, the soil, mode of culture, and the seed being the same. 

In the series of special experiments conducted at the station results have been 
obtained which are more or less in direct opposition to certain accepted beliefs. 
Last year the experiments showed that not only no gain but an actual loss, and a 
very notable loss, of sugar occurs when beets are exposed to atmospheric influences 
after their removal from the soil; the special causes of that loss being strong sun- 
light and high temperature. Again, the results of experimentation during this year 
have indicated quite conclusively that, in an abnormal season, when the beets are 
depreciating in sugar content and quality, under the influence of high temperature 
and a dried-out soil, the depreciation can be checked and the conditions reversed by 
a timely application of water. Further, the observations of this year have shown 
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that beets can be placed in soaked sand or even submerged in water at a given tem- 
perature for a term of seven days, and not only is there no depreciation found, but, 
with the increment of weight, an increase in the sugar content of the beet and avery 
notable appreciation in the purity of the juices are observed. 

In placing the results of these experiments on record it is desirable and very 
appropriate that the views which stand in opposition to these results and the note- 
worthy authorities by whom those views have been held be kept in recollection. A 
revision of the theories which have been held in relation to the questions under dis- 
cussion should only be considered when the data supporting some other view are suf- 
ficiently conclusive and important to make such a revision imperative. 

Before leaving this part of the report the importance of shipping the beets directly 
to the factory as soon as they are dug up should again be urged upon the beet- 
growers; Isubinitalso, for the consideration of the factory owners, the results which 
have been obtained bearing upon the action of excessive moisture in relation to the 
preservation ofthe beets. The practice of dumping hundreds and, at times, thousands 
of tons of beets in dry sheds, where they may lie from a week to ten days before being 
worked up by the factory, is known to cause fermentation, loss of sugar, and diffi- 
culties in manufacture which it is desirable to avoid. J am impressed with the belief 
that those large masses of beets would be, at any temperature, better preserved by 
submersion, and would also be in a better condition to be handled in the factory. 
And in the event of a freeze, which in November may be very severe but of short 
duration, submersion would be the most perfect mode of preservation. 


CONCLUSIONS. 


A review of the work of this season and of the results of the seasons of 1891 and 
1892 indicates the following conclusions: 

Native seed has been produced of excellent quality and high germinating power. 
The yield per acre, owing to the extreme drouth which prevailed during the matur- 
ing season of this year, as likewise in 1892, was lower than would be obtained with 
an increased rainfall. An experiment in growing seed upon well-selected tracts on 
the bottom lands of the Platte Valley is recommended. 

The comparative experiments in which home-grown seed was planted by the 
side of imported seed of the same varieties, and under the same conditions of 
soil and cultivation, have shown the greater vitality and productiveness of the native 
seed, the latter yielding 706 pounds, or 12 per cent, of sugar more to the acre than 
the seed imported from France and Germany. 

Attention has been directed to the highly satisfactory results which have been 
obtained in growing beets upon certain tracts of bottom land in the Platte Valley, 
where an excellent system of surface drainage has been adopted in preparing the 
land for beet culture. 

Special experiments conducted during the seasons of 1891, 1892, and 1893, were 
devoted to the study of influences causing loss of weight and sugar in the beet and 
to modes of preventing such loss. It has been found that high temperature and 
direct sunlight are the main causes of the decomposition of sugar in the organism, 
and that storing at low temperature prevents such decomposition. Moreover, the 
experiments of this season have indicated that excess of moisture is not an immediate 
causv of depreciation of quality in the beet, and that, under given conditions, sub- 
mersion of the beets in water for a limited length of time may be found an excellent 
mode of preservation. 
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ptt OF ERAN SMITT AL. 


U.S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D.C., April 21, 1898. 
Sir: The bulletin herewith presented as No. 52 of the Division of 
Chemistry comprises the portion of the report which was prepared by 
the Chemist of the Department for the Special Report on the Beet Sugar 
Industry of the United States, submitted by you to the President of 
the United States and by him transmitted to Congress, and published 
aS Document No. 396 of the House of Representatives at the second 
session of the Fifty-fifth Congress. It is deemed advisable to secure 
the publication of this part of the report as a bulletin of the Chemical 
Division in order to preserve the continuity of the reports on the 
Sugar industry of the United States as bulletins of that division. 
No changes have been made in the text, nor in the illustrations accom- 
panying it, from the document mentioned above. 
H. W. WILEY, 
Chief, Division of Chemistry. 
Hon. JAMES WILSON, 
Secretary. 
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SPECIAL REPORT ON THE BEET-SUGAR INDUSTRY IN THE UNITED STATES, 


REPORT OF THE CHEMIST. 
H. W. WILEY. 


LETTER OF SUBMITTAL. 


U. S. DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D. C., March 2, 1898. 
Sir: I submit herewith for your consideration the manuscript containing the data 
of recent investigations on the growth of sugar beets and the manufacture of sugar 
therefrom. 
Respectfully, H. W. WILEY, 
Chief of Division of Chemistry. 
Hon. JAMES WILSON, 
Secretary of Agriculture. 


PREFATORY NOTE. 


The investigations conducted by the Department of Agriculture for 
many years in the study of sugar-producing plants and methods of 
manufacturing sugar in the United States were suspended by order of 
Secretary Morton in 1893. In resuming the study of this subject by 
order of Secretary Wilson, it is important that citations to the work 
already done be presented. The student of the subject will be able 
from these citations to have_a general idea of the scope of the work 
which has been accomplished, and will be guided in further research by 
the data contained in the brief résumé which will be appended. It is 
not possible in such a list of citations to refer to the work which has 
been done by the agricultural experiment stations nor by private indi- 
viduals. A collection of the titles of all accessible works in English 
relating to the subject of the sugar beet has been issued by the library 
of this Department as the library bulletin for June, 1897, entitled Ref- 
erences to the Literature on the Sugar Beet, Exclusive of Works in 


Foreign Languages. 
11 


12, BEET-SUGAR INDUSTRY IN THE UNITED STATES. 


In the résumé of citations given below are first noted the publica- 
tions which have been made in the annual reports of the Department 
of Agriculture, and afterwards a list of the special bulletins relating 
to beet sugar will be found. Many important papers have been pub- 
lished in the annual reports, which students of the beet-sugar industry 
might wish to consult. It is interesting to know that as early as 1867 
Dr. Antisell, at that time the Chemist of the Department, pointed out 
the probability that an area or belt suited to the culture of the beet 
might be mapped out. He gave also some of the probable data which 
would be used in determining the limits of this belt. The annual 
report for 1868 contains a reference to the fact that Henry Clay visited 
Europe and made a study of the beet. sugar industry on the Continent, 
and presented the results of his studies in a speech delivered in the 
Congress of the United States. Careful search of the records has not 
been able to discover this report in print. 

It is to be regretted that many of the agricultural reports are entirely 
out of print, and the same is true of the greater part of the bulletins 
which have been issued on the subject of beet sugar. It will therefore 
not be possible for the Superintendent of Public Documents to supply 
the bulletins which are marked out of print to those who may desire to 
secure them. 

Following the résumé of the work already done is given an account 
of the investigations conducted under the supervision of the Chemical 
Division of this Department during the year 1897. 


REFERENCES IN ANNUAL REPORTS OF THE DEPARTMENT OF AGRICUL- 
TURE TO MATTERS RELATING TO THE SUGAR-BEET INDUSTRY. 


1862. 536. Relative to the composition of beet juice. 
1867. 32. Report of Thomas Antisell, Chemist, Department of Agriculture. 

Dr. Antisell indicates the following as the probable ‘‘beet belt,” based on tempera- 
ture conditions: 

“‘The northern limit of the beet culture is doubtful. On the plains of Russia it is 
grown where the isocheimal line is 10°. If this would hold good on this continent, 
there is no portion of the United States too cold for its culture. This vast extent of 
country is naturally divided into two regions, viz: (1) The middle division of the 
temperate zone of the United States, lying between parallels 39 and 43, comprising 
Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Pennsylvania, 
Ohio, Indiana, Illinois, Iowa, Nebraska, southern Idaho, with an area of 453,000 
square miles, is favorable to beet culture, the mean annual temperature varying 
between 47° and 53° F; (2) the district between parallels 36° and 39°, embracing the 
border States, Delaware, Maryland, Virginia, West Virginia, Kentucky, Tennessee, 
Missouri, with Kansas, Colorado, Utah, Nevada, and northern California, possessing 
an area of 675,000 square miles and a mean annual temperature of 58° to 60° F., is 
also favorable to the beet; so that a belt of country 7° wide in latitude and with an 
extent of 1,129,000 square miles is open to this industrial art.” 
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In experiments in beet culture on the Department grounds the maximum percent- 
age of sugar in the juice is given for each variety : 


: Number | Per cent 
Variety. of tests. |of sugar. 
ie 

White Silesian: 
BID ockoodosnbesdarctbossmapcdonobbood rd HOD QeDCOOnSE Toor Eto aeCOCdon sods 12 6. 97 
BSCR MnO easter ciclee Seta te teLee tine ntetnialelsiciae bin acs a ieiste waian(clae some sie ote 5 mcimisio 10 7.20 
baie ee SAPD UG Dee eae are cena tesa eci-misiie is ein Saye Dee merane ee eS eases 12 7.74 
PEDRO EV LEE PUTT CIOs terete tare psicicrstetole Slalete|-Joio sietaiciele goles Wests cleisiwicle wile winiehera em > 11 7. 34 

Beta Imperialis: 
Bee eee sts yates ae eral nia ees n wie io) Miata Sl afalo es alalateidajaniays eile ele picicolsieeincaeedoes 12 6.70 
ENG pa etree ea a take Scie Sete oe ataleeraidalwinelate slsjalad aaie Sle dejan pimeeteinle cau Saleen cles 12 7. 40 
RNs It Ai LM LON CONE eat sea sein cisiem «siainats al eae iss samira cine seis 6 = aalenlseee nicne ema 12 7.40 
eihmetiay WGI? cass. Seoconedacados acco bebe dene sS4 uses a S40 ee son acne Sepseos 12 8.00 


1867. 48. Methods of sugar manufacture in Europe. 
1868. 158. Report of Theodore Gennert to the Commissioner of Agriculture. A 
general article on the statistics and manufacture of beet sugar. 
1868. 164. Notes on the manufacture of beet sugar in Europe. 
In 1867 the Department sent nine varieties of seed to Chatsworth, I1l., for trial, 
with the following results: 


Polarization. Polarization. 
WOE 1h, Sega eee SOR ea ae errs lS GOS INO IE cason oats Seb aera Sak casoes 11. 98 
Dh dake Ese CEASE OEE 10. 95 a Seca tee EE a a Se 13. 67 
En ee meta ete Os et BAT 12. 59 teats Bs SA et ORE beeen Gla Nae 13. 25 
bbe Sees See SO ie ae ee ee 12. 21 
ei Wiley See a een 11.57 INV CL AOC hate etee Setanta eres 12. 40 
(Meese le hal ees ee eee ee 13. 52 


Mention is made in this article that while in Europe Henry Clay took much inter- 
est in the beet-sugar industry and afterwards, in a speech in Congress, predicted 
great results from the introduction of the industry into the United States. 

1869. 334. A review of the manufacture of sugar in Europe. 

1869. 345. A letter included in the above review. It reviews the manufacture in 
Europe and mentions trials made in the United States. The first attempt to 
produce beet sugar in this country, mentioned in this review, was by John 
Vaughn and James Ronaldson, Philadelphia. Seed was imported and beets 
were grown, but no factory was built. 

1870. 98. Report of the Chemist on Beet Sugar. He states that the returns of the 
growth of sugar beets in this country have not yet shown an approach to that 
amount of sugar which is yielded by the growth of France and northern 
Germany. Beets grown at Chatsworth, Ill., from seeds supplied by the 
Department of Agriculture contained from 9,31 to 11.24 per cent of sugar. 

1870. 215. Progress of the beet sugar industry in Europe. A brief statistical 
article. 

1870. 210. Largely historical. Three establishments were in operation—Chats- 
worth, Ill., Alvarado, Cal., Sauk County, Wis. Capacity of the Chatsworth 
factory, 50 tons of beets per day. 

1872. 154. Report of Ryland T. Brown, Chemist, United States Department of 
Agriculture. Following are some of the chief points mentioned: 

The experiments of David L. Child, at Northampton, Mass., 1838, are probably the 
earliest recorded in this country. 

The factory of Bonesteel and Otto, at Fond du Lac, Wis., 1867, had a capacity of 
10 tons of beets per day; capital, $12,000. 


» 
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Analyses of beets grown on the experimental farm of the University of Virginia, 
1872, viz: 


SE ee tat : Sugar in 
Variety. Weight. | the juice. 


Ounces. | Per cent. 


Wiite Silesian (Wrench 'SGed)!oeccccre noes ann erolciesiebetainie’s arene foe erate miele eae 243 DTS: 
Carter's Prize-Nursery (English seed) 22.2 saceoceenee ste -\- sis a-icscie nsec semen dase 16 13. 72 
Vailmorin'’s' Improved (French seed): 222 <<: sesesccscte cesses oc ses sceneoeeemeone ne 304 12. 54 


W hiteisugar been (Philadelphia) iss ae se eeeistecemene ems aies ic semen eee tee 334 10.17 


1872. 451. April, 1872, the legislature of New Jersey passed an act, operative for 
ten years, exempting beet-sugar factories from taxation. 

1873. 108. A brief report by the Statistician. 

The two California factories produced an estimated total of 750 tons of sugar 

during 1873. 

1873. 287. Relative to the capacity and product of the Alvarado factory. Capacity, 
7,000 tons of beets per annum. 

1875. 512. A résumé of a German report on the composition of sugar beets. 

1876. 155. Statistics of the production of sugar in various countries. Mention is 
made in this article of a factory at Soquel, Santa Cruz County, Cal. The 
State Agricultural Society of California reported in 1874 that the production 
of beet sugar in the State amounted in 1870 to 500,000 pounds; in 1871 to 
800,000 pounds; in 1872 to 1,125,000 pounds, and in 1873 to 1,500,000 pounds. 

1876. 266. Statistics of the yield of beet sugar, by countries. 

1877. 245. A brief statement as to soils suitable for beets. 

1877. 579. German statistics. 

1878. 117. Analysis of a sample of beet-root sirup. 

1879. 67. Areport on the analysis of seven sugar beets received from various parts 
of the country. The percentage of sugar in the juice ranged from 8.9 to 14.3, 

‘the latter sample being from Oswego, N. Y. 

1879. 184. General sugar statistics. 

1880. 9. Report of the Commissioner of Agriculture. A reportof the condition of 
the Maine Beet Sugar Company and astatementof the experiments in Delaware 
weremade. Capacity of the Maine factory, 150 tons per day. 1In1877 the State 
legislature of Delaware appropriated $300 as premiums to farmers for crops of 
sugar beets, and in 1878 $1,500 were appropriated for the same purpose. Imper- 
fect experiments were made in 1878 by the Delaware Beet Sugar Company. The 
total crop amounted to 350 tons of roots, yielding an average of 9 per cent of 
sugar. A new factory was built by Colwell Brothers, of New York, costing 
$30,000, with a capacity of 60 tons of roots per day of twenty-four hours. The 
company did not make running expenses, but the experiment was encouraging. 

1880. 619. <A letter from E.H. Dyer urging a bounty law. 

1881. 675. Statistics of sugar production. Statistics of domestic sugar are given 

; in brief. Beet sugar was made successfully for three successive seasons in 
California in one factory. The Maine factory, which was in operation for 
three seasons, producing in one year 1,200,000 pounds and in another 1,000,000 
pounds of sugar, was obliged to suspend operations for want of beets, which 
the farmers thought they could not grow at the prices offered, namely, $5 to $6 
per ton. 

1884, 22. Report of H. W. Wiley to the Commissioner of Agriculture on the North- 
ern sugar industry in 1883. This is an abstract of data given in Bulletin No.3 
of the Division of Chemistry. 

1884. 529. Yield of beet sugar in Russia. 

1886. 341. Analyses of sugar beets grown in various parts of the country. Most 
of these samples contained very little sugar, with one exception, This sample 
contained 18.84 per cent, and was from Menominee, Mich. The highest per- 
centage of sugar in the other samples was 11.71. Twenty-eight tests were made. 
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1889. 140. Cultivation of the sugar beet. Report of the Chemist. 

1890. 167. Experiments with sugar beets. Abstract of a report published in full 
in Bulletin No. 27 of the Division of Chemistry. 

1891. 150. Experiments with sugar beets. Abstract of a report published in full 
in Bulletin No. 30 of the Division of Chemistry. 

1891. 156. Laws relating to taxation and bounties in various countries. 

1892. 128. A résumé of experiments with sugar beets. Full details of this work 
are published in Bulletin No. 36 of the Division of Chemistry. 

1892. 467. Statistics of beet-sugar production for the year 1892: 


Pounds. 

Pines Cob SU OAT COMPANY: sas s.02 oes Sees - Lecce eee a ec See bce doses 1, 473, 500 
PeaMmedan sacar © OMpPany:. 2s2-- 8+ Joo coos elase se este sokeee sete 2, 506, 860 
MieHiemeDeoconoar © OMpPallys. 2 -/s ices esses ces S acl tines cece ete ec. 11, 390, 921 
Shitos) alley beet suvar!Companyso-c.5 2 =... coe 52 ecco ecco cz e cet 7, 903, 541 
Peatianebeconoueal COMPANY s5- scones cee hoses se Ss cs ccc ee wecistomecces 2, 110, 100 
Moule beh sugar Company :---22 2.252635. 22c2 55 lee le cee eele ee 1, 698, 400 

Matas anise: Sion Same ss Svea ears SS tyes = aio(n,0)5 Saisie be a'=\ 27, 083, 322 


In 1891 these factories produced a total of 12,004,838 pounds. 
1893. 175. Experiments withsugar beets. Thisisan abstractof a report published 
in full in Bulletin No. 39 of the Division of Chemistry. 
1893. 184. Growth of beets at different altitudes. 


LIST OF BULLETINS ISSUED BY THE DIVISION OF CHEMISTRY 
RELATING IN WHOLE OR IN PART TO SUGAR BEETS. 


Bulletin No. 3, Division of Chemistry, Department of Agriculture. The Northern 
Sugar Industry; edited by H. W. Wiley, 1884; pp. 118 (out of print). Pages 
24 to 29 of this report relate to the beet sugar industry. 

Builetin No.5, Division of Chemistry, Department of Agriculture. The Sugar Indus- 
try of the United States; edited by H. W. Wiley, 1885; pp. 224 (out of print). 

Part second of this report, including pp. 73 to 136, inclusive, 12 plates, relates to the 
beet-sugar industry. 

Bulletin No. 27, Division of Chemistry, Department of Agriculture. TheSugar Indus- 
try: Culture of the Sugar Beet, and Manufacture of Beet Sugar; edited by 
H. W. Wiley, 1890; pp. 262 (out of print). 

Bulletin No. 30, Division of Chemistry, Department of Agriculture. Experiments 
with Sugar Beets in 1890; edited by H. W. Wiley, 1891; pp. 93 (out of print). 

Bulletin No. 33, Division of Chemistry, Department of Agriculture. Experiments 
with Sugar Beets in 1891; edited by H. W. Wiley, 1892; pp. 158 (out of print). 

Bulletin No, 36, Division of Chemistry, Department of Agriculture. Experiments 
with Sugar Beets in 1892; edited by H. W. Wiley, 1893; pp. 74 (out of print). 

Bulletin No. 39, Division of Chemistry, Department of Agriculture. Experiments 
with Sugar Beets in 1893; by Harvey W. Wiley, with the collaboration of 
Walter Maxwell, 1894; pp. 59. 


MISCELLANEOUS BULLETINS AND REPORT. 


Special Report No. 28, United States Department of Agriculture. Report on the 
Culture of the Sugar Beet and the Manufacture of Sugar Therefrom, in France 
and the United States; by Wm. MeMurtrie, 1880; pp. 294 (out of print). 

Farmers’ Bulletin No. 3, United States Department of Agriculture. Culture of the 
Sugar Beet; by H. W. Wiley, 1891; pp. 24 (out of print). 

Farmers’ Bulletin No. 52, United States Department of Agriculture. The Sugar 
Beet: Culture, Seed Development, Manufacture, and Statistics; by H. W. 
Wiley, 1897; pp. 48. 
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PLAN OF THE INVESTIGATIONS FOR 1897. 


On the 11th day of January, 1897, the following letter was addressed 
to the Secretary of Agriculture: 


Sir: Numerous inquiries for sugar-beet seed have come to this division instead of 
to the seed division, and I am unable to give any definite answer to our correspond- 
ents in respect of the policy of the Department regarding the distribution of the 
seeds in question. I would be glad to know if it would be possible for the Depart- 
ment of Agriculture to provide a few thousand packages of high-grade beet seed 
which could be distributed to inquiring farmers. There is a widespread interest in 
this country in the sugar-beet industry, and it appears to me that a part of the 
money voted by Congress for the distribution of seeds could be very profitably used 
in supplying experimenters with the best quality of sugar-beet seed. Farmers can 
not be certain in buying beet seeds from dealers that they are getting anything 
more than the ordinary quality of garden seeds. The guaranty of the Department, 
however, that they are securing high-grade sugar-beet seeds would be of great 
advantage. 

IT am now engaged in a revision of Farmers’ Bulletin No.3, to be used in supplying 
the information which is so largely asked for respecting the culture of the sugar 
beet and the manufacture of sugar therefrom. It would be of interest to make a 
statement in this bulletin in regard to the possibility of securing the seeds from the 
Department. An early reply to this inquiry will be appreciated. 

I am, respectfully, 
H. W. WILey, Chief of Division. 

The honorable the SECRETARY OF AGRICULTURE. 


In reply to this request, in the following letter the information was 
conveyed that no funds were available for the purchase of beet seeds: 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE ASSISTANT SECRETARY, 
Washington, D. C., January 13, 1897. 

DEAR Sir: The Secretary has handed me your letter of the 11th instant, calling his 
attention to the advisability of distributing some sugar-beet seed in connection with 
the present Congressional seed distribution. 

Tf this matter had been mentioned in time it would have been possible to purchase 
asupply of beet seed. As it is now, however, the whole appropriation for the pur- 
chase of seed is exhausted. There is not a dollar left with which sugar-beet seed 
could be purchased. If you will bring the matter up early next June it will be 
possible to include sugar-beet seed in the distribution of the following year. 

Very truly, yours, 
Cuas. W. DABNEY, Jr., Assistant Secretary. 

Dr. H. W. WILEY, Chemist. 


All further attempts to reestablish the investigations looking to the 
introduction of the sugar-beet industry in the United States, which 
had been suspended during four years, were therefore deferred to await 
the action of the new Administration. 

Immediately after Secretary Wilson assumed the duties of his office, 
arrangements were made for a renewal of the investigations, but that — 
date was entirely too late to purchase seeds directly from the growers 
in Europe; therefore arrangements were made with the Oxnard Beet 
Sugar Company, which kindly offered to donate the quantity of seed 
required for the purpose. As rapidly as possible the seeds were sent 
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to different parties in the United States interested in the subject, 
special attention being given to distributing the seed in those localities 
where the theoretical conditions for the production of sugar were the 
best. Packages were sent directly to the addresses of parties in dif- 
‘ferent parts of the country, and large quantities of seed were distrib- 
uted through the media of agricultural experiment stations, boards of 
trade, business men’s associations, and others interested particularly 
in the culture. It is impossible, therefore, to determine the number of 
persons who were actively engaged in the work during the year. 

In so far as possible the cooperation of the agricultural experiment 
stations was secured, it being deemed advisable to conduct the experi- 
ments in each State under the direct auspices of the State authorities. 
It was only when such cooperation could not be secured or where 
preference was shown for direct communication with the Department 
of Agriculture, and in miscellaneous cases, that the experiments were 
conducted directly under the auspices of the Department. Copies of 
Farmers’ Bulletin No. 52, containing directions for planting and culti- 
vating the crop, were sent to every person directly interested in the 
experiments, as well as to many others. 

The promiscuous method of investigation which has been practiced 
during this and preceding years is faulty and unsatisfactory. In former 
reports the objections to such investigations have been outlined. In 
Bulletin No. 27 of this division (on pages 6, 7, and 8) is found a number 
of statements relating to the general conduct of experimental work, 
which are still pertinent. Inasmuch as this bulletin is out of print, it 
will be found of interest to repeat these statements here: 

It must be understood that the object of this bulletin is not to give a complete 
treatise upon the culture of the sugar beet and the manufacture of sugar therefrom, 
but simply to indicate, for the information of those interested, the general principles 
of this industry. One especial object which will be kept in view is to prevent those 
intending to engage in this industry from going wrong in the beginning and squan- 
dering their money and time in battling with problems which science has already 
met and overcome. It is further hoped that the careful study of the data presented 
will prevent any mistakes from being made which would end in financial disaster 
and which are so apt to attend the early history of every industry. 

There will probably be found for many years to come in the United States more 
enthusiasm than knowledge connected with the sugar beet, and the result of this 
will be, unless great care is taken, that many ventures will be made which may 
result in financial disaster, disaster which could have been avoided by a thorough 
comprehension of the fundamental principles of the industry. 

In so far as the manufacture of sugar from the matured beet is concerned, we are 
able to start at the present time with the accumulated knowledge and experience of 
three-quarters of a century of investigation. So perfect have the processes of manu- 
facture become that nearly all of the sugar which is stored in the beet can be 
secured in merchantable form and by comparatively inexpensive methods. By the 
term inexpensive, however, it must be understood tht the actual processes of manu- 
facture are denoted and not the cost of the machinery. The various processes for 
the extraction of the sugar from the beet, the best methods of clarifying the juice 
and of evaporating it and for separating the sugar from the molasses, are thoroughly 
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well understood and are no longer legitimate subjects for public experiment. The 
great problem in this country is the agricultural one. The selection of suitable soil, 
the finding of the proper climatic conditions, and instruction in the method of plant- 
ing, cultivating, and harvesting the beets, are all matters of vital importance. With- 
out a careful study of these subjects, and without the proper knowledge thereof, it 
is a hopeless task to attempt to introduce successfully the beet-sugar industry into 
this country. 

One of the great dangers to be avoided is the formation of hasty conclusions in 
regard to the proper localities for the production of the sngar beet. Often without 
any study whatever of the climatic conditions or of the character of the soil, efforts 
are made to build large and expensive factories, which as often have to be abandoned 
on account of having been wrongly located. The studies which haye been made 
heretofore in regard to climatic conditions have been of such a nature as to locate, 
in a general way, the areas in the United States suitable for the culture of the 
sugar beet. , 

It has been found in general that the coast valleys of California, and probably 
large areas in Oregon and Washington, certain parts of the Dakotas and Nebraska, 
localities in Minnesota, Iowa, Wisconsin, and Michigan, parts of northern Illinois, 
Indiana, Ohio, and New York present favorable conditions for sugar-heet culture; 
but in the regions thus broadly intimated there are certain restricted areas most 
suitable to the sugar beet, and it is only these restricted areas to which we must 
look for success. The fact that in one locality, for instance in Nebraska, good sugar 
beets can be produced would be no warrant whatever for assuming that all parts of 
that State were equally suitable for this purpose, and this remark may be applied 
to every one of the States mentioned above. 

Suear beets have also been raised in other sections in the United States, notably 
in New England, New Jersey, Delaware, and Kansas, and while there may be areas 
in the New England States where beets can be successfully grown, it must be 
admitted that the States last named stand in the second rank of beet-sugar produe- 
ing localities. In Kansas, during the last year, as will be shown in the body of this 
report, sugar beets were grown and a considerable quantity of sugar manufactured 
therefrom. This, however, does not show that Kansas will be able to compete with 
more favorable States in the production of beet sugar. 

In general, it may be said that the summers in Kansas are too hot to expect the 
production of a sugar beet uniform in its nature and containing a high percentage of 
sugar. 

If the sugar-beet industry is to succeed in this country, the success must come 
from sharp competition with the same industry in older countries, where its condi- 
tions are better understood and where the localities suited to it have been selected 
by long and often costly experience. It must also compete with the sugar-cane 
industry, both of this country and of tropical countries, and for this reason we can 
only expect it to survive in those regions where soil avd climatic conditions, prox- 
imity to fuel, cheapness of labor, and other favorable environments are found. 

It is to be hoped that the mistakes which have so long threatened the sorghum- 
sugar industry with destruction may be avoided with the sugar beet. Calm judg- 
ment and sober reason must not give way to enthusiasm and extravagant expecta- 
tions. All conditions of success must be carefully studied, all the difficulties in the 
way of success must be intimately investigated and surmounted, and ample capital, 
coupled with judicious perseverance, must be enlisted in its behalf, 

: * * * * * * 

For the proper erection and completion of a beet-sugar factory not less than twelve 
months should be allowed, and even in this time it can only be properly accomplished 
under experienced technical control, 


* % *% * * % * 


~— ve 
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In Bulletin No. 30 (on page 7) the following observations are found: 


Only in a few instances were the directions of the Department followed out to the 
letter. In most casés the planting and cultivation of the beet seed were conducted 
according to such methods as the agriculturist might hit upon at the time. From 
the information gathered it was found that the chief variation from the instructions 
was in the preparation of the soil. In very few cases was a subsoil plow used and 
most of the beets which were sent to the Departinent were evidently grown in soil 
of insufficient depth. In some cases, where the exact directions for cultivation were 
carried out, the character of the beets received showed by contrast with the others 
the absolute necessity of employing the best methods of agriculture for their pro- 
duction. 


In Bulletin No. 33 (on page 9) the following statement is made: 
pag g 


One of the most striking features in regard to this method of conducting experi- 
mental work is found in the fact that it is almost impossible to secure compliance with 
directions. Itis evident, at once, that the value of experimental work depends upon 
the care with which it is done and the accuracy with which the directions prescribed 
are followed. It is not to be wondered at that farmers, busy with their other oceu- 
pations, failed to comply with the minute directions necessary to secure the greatest 
advantage in experimental work. 

Very few of the blanks were returned properly filled out. In many eases the data 
which were returned were palpably erroneous. In one instance a yield of 99 tons per 
acre was reported, and in a great many cases the reported yield per acre was 80 great 
as to show inaccuracy on the part of the measurement of the land or the weighing of 
the beets. In making ont returns for such reported phenomenal yields the theoretical 
quantity of sugar peracre given was always questioned. Weare accustomed to look 
with suspicion upon any yield of sugar beets which exceeds 25 tons per acre. While 
itis not impossible to secure a higher yield than this, and of beets of good saccharine 
quality, yet it is so rare as to throw doubt upon miscellaneous data showing an 
excess of that yield. 

Another point, which makes the returns obtained less valuable, is found in the fact 
of the length of time which necessarily elapsed between the harvesting of the beets 
and their reception at the laboratory. Nearly all the samples received were from 
distant States, requiring for packages of this kind from three to eight days in the 
mails. Although the beets were in most cases well wrapped, according to directions, 
our experiments have shown that they must have lost a considerable quantity of mois- 
ture by evaporation during their long transit. The data, therefore, showing the con- 
tent ofsugar in the juice would be uniformly too high for normal beets. Tt is estimated 
that not less than 10 per cent should be subtracted from the number for sugar to 
express the normal percentage of sugar in the beets as originally harvested. 


In Bulletin No. 55 (on page 28) the ideas outlined above are some- 
what expanded in the following words: 


Before proceeding to discuss the-data in the preceding tables, attention should be 
called to the fact that in previous reports of this kind some dissatisfaction has been 
expressed in some States on account of the poor showing of the samples theretrom. 
In former reports attention has been particularly called to the probability that the 
data obtained by this method of experimentation are not wholly reliable and in all 
cases do not truiy represent the capabilities of any locality for beet-sugar production, 
It is trne that a large number of data received from a given State will indicate, in a 
general way, whether or not that State is capable of producing a good sugar beet, 
but where the number of Cata is limited, it may be that the agricultural conditions 
under which the samples were produced were so poor, or the season so exceptional, 
as to prevent a fair judgment of the capabilities of the soil and climate. On the 
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other hand, the culture which the samples received may have been so careful and 
the seasonal conditions so favorable as to produce a beet far above the average 
which could be produced in the whole State. 

Again, the loss of moisture during transportation, or the failure of the farmers to 
send their beets in as soon as harvested, may tend to reduce the amount of water 
present in the beet and to raise correspondingly the quantity of sugar therein. Inas- 
much as the analyses are made on the expressed juice, this would tend to show 
always an increased amount of sugar over that present naturally in the beets. 

All these disturbing influences must be taken into consideration in judging the 
data which have been recorded. This has been said in general explanation so as to 
forestall any criticisms which may be made of the value of the data obtained. 

To illustrate more particularly what is meant, attention is called to the instance, 
say, of Colorado and Montana. From the State of Colorado one hundred and twenty- 
three samples were received for analysis, and from the State of Montana only one 
sample. Any comparison, therefore, between the average results of the two States 
would be simply absurd. While one hundred and twenty-three samples from Colo- 
rado, showing, as they do, fine possibilities of sugar-beet culture, indicate that the 
State of Colorado is capable of producing beets of high quality, the single sample 
from Montana, whether it proved exceptionally poor or exceptionally fine,-could 
have been no criterion by which the capabilities of the State for beet sugar could be 
judged. 

In connection with the tentative results which have been obtained by this kind of 
work should be considered the characteristics of the soil and climate of each locality, 
and by putting the two together a fairly good idea can be formed of the possibilities 
of beet-sugar production. The reader should carefully bear the above explanation 
in mind, both in looking over the data in the tables and in reading the remarks 
thereon which follow. 


In Bulletin No. 39 (on page 8) in commenting on the results of the 
year’s work, the following statements are made: 


The general results of the work this year are somewhat discouraging as com- 
pared with previous years. Throughout a great part of the beet-growing region the 
summer was excessively dry, and large numbers of total failures were reported. 

In former reports attention has been called to the fact that the present method of 
experiment is unsatisfactory, and the reasons therefor have been fully set forth. 
The farmers are so busy with other work that, as a rule, they are not able to give 
careful attention to the experimental details. They do not have the time to suitably 
prepare the soil for beet culture, nor do they give the growing beet proper attention. 
When the time for harvesting comes they are usually engaged in other farm work, 
so that the beets are not harvested at the right time, nor are data obtained by 
means of which any accurate estimate of the yield per acre can be determined. 
The analytical data, therefore, of such work are usually fragmentary and far from 
teaching any definite lesson in regard to the industry itself. In general, however, 
the data bear out those of previous years in showing the areas in this country where 
the best beets can be grown. It is in these regions that the development of the 
industry must be expected. 

There is probably not a State or Territory in the Union which is not capable of 
growing a fair article of sugar beets. Even in the far South beets of fair sugar con- 
tent have been produced, and with good tonnage; but when the competition of the 
world is to be met, with the price of sugar as low as it is now, only those parts of 
the country where the soil and climate are especially favorable can be expected to 
compete successfully with the beet-sugar industry already firmly established in older 
countries. The sole valuable lesson, therefore, of the promiscuous distribution of 
beet seed is in the fact that, as a rule, those regions best suited to the growth of the 
sugar beet will gradually be outlined, and intending investors led to the proper 
localities for the establishment of factories. 
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The great success of the beet-sugar industry on the Pacific coast leads to the con- 
clusion that if the northern part of the eastern and central portions of our country 
is to become the seat of a great sugar industry, every possible advantage must be 
taken of soil and location, in order to compete successfully with the beet fields of 
California, Washington, and Oregon. 

The experience of the past season, as will be seen from the data in 
the following pages, has served only to give additional point to the 
observations made in previous bulletins. 

The sugar-beet industry in this country has now reached a_ point 
where it is incumbent upon the National Government to secure a com- 
plete and accurate agricultural survey of the country in respect of 
growing beets. The competition in sugar making is now so keen that 
only those localities where natural conditions are best will, in the end, 
be found sustaining the industry. If we depend upon costly experi- 
ment to delimit these localities, hundreds of thousands of dollars will 
be wasted in the attempt. At a comparatively small expense, the 
Department of Agriculture will be able to have made careful and 
accurate surveys, based upon experimental data, to point out the regions 
where the sugar industry is most likely to succeed. This, however, 
can not be done by the promiscuous kind of experimentation which the 
Department has been compelled heretofore to pursue. Up to this time 
a sufficient scientific interest in the matter has not been aroused among 
the people to secure the kind of a survey which is necessary. Now, 
however, the conditions have changed. The agricultural experiment 
stations in most of the States are thoroughly aroused in this matter. 
They are willing, with the cooperation of the Department, to undertake 
an agricultural survey of their respective localities. In addition to 
this, intelligent men, either in their capacity of private citizens or as 
representatives of boards of trade, or of business men’s associations, 
are ready: to supervise, in limited districts, series of experiments 
which will give satisfactory answers to the questions which must be 
answered before the sugar-beet industry is fully established. It will 
therefore be the object of the Department in subsequent work, espe- 
cially that of 1898, to secure in each locality interested in the matter, a 
few carefully conducted experiments. To this end it is urged that the 
experiment stations in the various States arrange with 25, 50, 100, or 
more representative farmers, who can be relied upon to do good work, 
to grow plats of beets in size of not less than half an acre. 


CLIMATOLOGY. 


It is evident that one of the first things to be considered, after the 
soil itself, in connection with the sugar-beet industry is the climate. 
The sugar beet is a plant very susceptible to climatic conditions. At 
the beginning of its growth the beet plant is peculiarly helpless. It 
can not lift, in passing from the germ to the new plant, the lightest 
¢lod. A rain which packs the surface of the soil immediately after 
germination will sometimes prevent the plant from reaching the light. 
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After the plant is established it requires a considerable quantity of 
water for its proper growth; this water must be supplied either by the 
‘ainfall of the locality, by irrigation, or by the subsoil. High tempera- 
tures extending over long periods of time are peculiarly injurious to the 
storing of sugarin the tuber. While high temperatures may not dimin- 
ish the tonnage yielded by a field, nor apparently produce any injuri- 
ous effects, in so far as the external appearance of the mature plant is 
concerned, it will be found, as a rule, that plants grown under such condi- 
tions of temperature are less rich in sugar than others grown ina milder 
climate. Since the production of sugar in the leaf of a plant is a joint 
function of the chlorophyll cells and sunlight, it is found that the high 
northern latitudes, where the summer days are exceptionally long and 
the nights correspondingly short, tend to produce, other conditions 
being the same, a beet rich in sugar. The climatic conditions of this 
country are so different from those of Europe as to render of little value 
the general conclusions which experience has drawn from the effect of 
climate, in the beet-sugar producing countries of Europe, on the sugar 
content of the beet itself. Nevertheless, it is seen that in Kurope the 
great centers of the beet-sugar industry are in regions far to the north, 
in fact, so far north as to make it impracticable ever to expect, in this 
country, to establish the centers of the industry on the same paraliels 
of latitade. When itis considered for a moment that the great cap'- 
tals of Kurope—St. Petersburg, London, and Berlin—are situated 1,460, 
870, and 940 miles, respectively, north of Washington, and yet in pros- 
perous agricultural communities the above statement does not create 
surprise. Thevicissitudes of climatic conditions in northern Kurope are 
also less marked than they are in the United States. Throughout 
the beet-growing area of Europe it is expected that the summers will 
be mild. They are not attended with many days of excessive heat. 
Spring comes early and permanently; the antumn comes slowly and late. 
In France and Belgium a severe frost is not expected in May, nor is it 
anticipated that ice of a considerable thickness will form in October. The 
summer days in these localities are considerably longer than even in the 
more northern portions of our country, and at least an hour longer than: 
in the centers of our greatest agricultural prosperity. We find, there- 
fore, so great a deviation in their climatie conditions that we ean not 
apply with rigidity in this country the rules respecting the climate 
deduced from the experience of European countries. With those rules 
applicable in this country, it would be easily demonstrable that the 
great center of the sugar-beet industry on this continent would be in 
Canada, and not in the United States. We have, therefore, had to 
depend so far largely on theory in the application of the principles of 
climatology in the culture of the sugar beet in the United States. The 
experimental data which have been at our disposal have been fragmen- 
tary,and,as has already been noted, have not been secured in the system- 
atic way desirable. The result is, even to-day, that many of our theories 
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in regard to climate are not yet substantiated by facts. In the light of 
the data at hand, in the publication of previous reports it has been 
assumed that the beet-sugar zone of the United States would be found 
located over an area of which the southern limit would be marked by 
the mean isotherm of. 71° I*, for the summer months of June, July, and 
August. While this temperature is considerably higher than the mean 
temperature of the European beet-sugar areas for the same period of 
time, it has always been evident that the beet area of the United States 
would necessarily be situated farther south than the like area of Europe. 
There are two reasons which make this location imperative. In the 
first place, the more northern latitudes not only have late springs, but 
even after the spring is once established the occurrence of a heavy frost 
is not unusual. In the second place, these same latitudes have short 
autumns, and the occurrence of heavy frosts in late October or early 
November are not at all unexpected. As aresult of this, the season for 


the growth and harvest of the beet is too short if we should apply for | 
the mean summer temperature the same rules as obtain in Europe. It. 


is evident, however, that the assumption of the mean isotherm of 71° 
for June, July, and August as the southern limit of the beet-sugar area 
is based upon so many independent conditions as to render it only use- 
ful as a working basis. 


OTHER CONDITIONS. 


In connection with the temperature must be considered the rainfall, 
the contour and the nature of the soil, the possibility of irrigation, the 
abundance of subsoil moisture, the proximity of coal, limestone, and 
water, price of labor, facilities for distribution and transportation, and 
many other matters which are important in a discussion of the subject. 
It is further evident that the tracing of a single isothermal line and the 
arbitrary addition thereto of a certain width of land on either side do 
not give even the proper theoretical thermal basis for a careful study 
of climatic conditions. 


MAP OF THERMAL BELT. 


Tor this reason, the present report is supplied with a new map 
(Plate 1), which has been kindly prepared by the Weather Bureau at 
our request, in which the isothermal lines for June, July, and August 
have been traced with greater care and from data extending over a 
longer period of time.! 

The result of these new studies has been to change from former maps, 
in some cases slightly and in some cases considerably, the position of 
the mean isotherm of 70° for the three summer months named. This 
change, as will be seen by consulting the new map, is most marked in 


'Data supplied, through the courtesy of Mr. Willis 8. Moore, chief of the Weather 
Bureau, by Mr. A. J. Henry. The map was drawn by the draftsmen of the Bureau 
under Mr. Henry’s direction. 


i 
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the case of the State of New York, where in former maps the mean 
isotherm of 70° was traced in a line running almost directly west from 
Albany to Buffalo. 


CHANGES IN THE NEW MAP. 


In the new map the influence of the Allegheny Mountains on tempera. 
ture has been more carefully studied, and as a result there has been a 
considerable deflection of the isotherm of 70° to the south and south- 
west. The general trend of this isotherm from Albany is in a south- 
westerly direction until the Allegheny Mountains are crossed, where it 
turns in a westerly direction until it reaches its former location practi- 
eally in the neighborhood of Cleveland, Ohio. The position of this 
isotherm from this point westward is so nearly the same as that of the 
other map as torequire no particular mention. The State of New York, 
however, especially that portion of it lying between Albany and Buffalo, 
has peculiar thermal conditions, and these are shown in a special map 
of that State (Pl. Il). A considerable area of the State with a mean 
summer temperature of 70° is found in the northwestern part in the 
neighborhood of Rochester, while between this area and the continuous 
isotherm of 70°, as traced upon the map, is a considerable space of 
territory where the mean summer temperature is considerably below 
70°. This area, however, corresponds more nearly to the beet areas of 
northern Europe than any other portions of our country. The tempera- 
ture and other climatic conditions in this area are more uniform by 
reason of the modifying effects of the Great Lakes on the winds which 
blow from the west and northwest. The experimental data which have 
been collected show, therefore, that this area, although in many cases 
the mean summer temperature is below 70°, is peeuliarly suited to the 
production of beets of a high sugar content. The comparatively mild 
springs and autumns also favor the planting and harvesting of the beet, 
so that the conditions of this area are as favorable to the production of 
beets of the proper grade as those areas lying immediately contiguous 
to the mean isotherm of 70°. 


TRIPLE ISOTHERMAL LINES. 


As a single isothermal line passing across the country affords a very 
narrow basis for study, it has been deemed advisable in the map here- 
with presented to take as the nucleus of the isothermic sugar zone not 
mereiy the isotherm of 70°, but that belt of territory, varying in width, 
which is bounded by the isotherms of 69° upon the north and 71° upon 
the south. The isotherm of 70° is found between these two, usually 
occupying the center of the belt, or nearly so, but sometimes approach- 
ing more nearly the one or the other. If, now, we add to the outside 
of the belt of irregular width, thus outlined by the two isotherms men-. 
tioned, on the south a strip of country of varying width and on the 
north an area bounded by the limit of dangerous frosts, this area will 
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practically include the whole of the United States which, from theo- 
retical conditions of temperature, is best suited to the growth of sugar 
beets of a high saccharine content. 


BEET ZONE. 


The shaded portions of the map herewith presented indicate in a 
general way this area. No attempt has been made to extend this lat- 
eral shading west of the Missouri River. The paucity of data for the 
western part of the country, in connection with the extreme vicissitudes 
of climate, renders of little value any extension of the thermal belt. 


ANNUAL RAINFALL. 


Connected with this study, the annual precipitation is of the utmost 
importance. There has therefore been marked upon the map, in the 
area covered by this belt, the mean precipitation, in inches, from 50 to 
40, from 40 to 30, and so on down to the least recorded quantities 
of rainfall in the far western arid regions. 

The mean annual precipitation is, of course, of importance in deter- 
mining the relations of the different regions to the water supply and 
the need of irrigation. It is also important to know the mean precipi- 
tation for the months during which the chief growth of the crop and 
the harvest take place, namely, for April, May, June, July, August, 
September, and October. The mean precipitation for each of these 
three months, as furnished by the Weather Bureau for the localities 
mentioned, is indicated in the following tables: 


Monthly averages of rainfall, April—October. 


: a Num 
Stations. | et Tangi: red ber of| Apr. | May. | June.| July.| Aug. | Sept. | Oct. |Total. 
years | 
Miguel a st 
MASSACHUSETTS. 
(Ss) hi Oo 7 | 
cAmbHerstivacisicisee tes scr. 42 22 | 72 32 235 61 3.1 3.9 37 4.5 4.4 3.4 3.9 26.9 
HOStON esses cee es sense 42 21 | 71 04 12 79 eS eend 3.2 3.6 4.3 3.4 3.8 25.8 
HallRiver. 25 --.).002 45 41 42 | 71 09 259 22 3.9 4.0; 3.1 3. 5. 4.4 Dee 4.5 26.7 
Hitchbucee. awe seas! 42 36 | 71 50 | 433 | 32 2.9 Bp Meso) Sky 4.3 3.2 4.1 25.3 
ILO llemeienar hee 4239 | 7117 | 104) 42 3. 6 BE Bee 3.8 4.4 3:3 3.8 25.9 
New Redford ........- | 41 39 | 70 56 100 | 83 3.6 3.8 3.0} 3.1 3.9 3.3 3.7 24.4 
Sprinptieldeseastecs cee 42 05 | 72 35 | LO ay 3.2 4.2] 3.8 4.5 4.5 3.4 4.2 27.8 
*Panntoneees sees se. 41 54 | 71 05 | 30) p22 3.6 3.3 | 2.5 3.5 4.2 2.8 | 3.8 23.7 
Wiorcesters.-5-e oes. | 42 16 | 71 49 | 473] 43 Bai) eso! || esi 3.8 4.5 Ball agloet 27. 1 
| 
CONNECTICUT. | | 
HMantiordien ii es sas oc 41 45 | 72 40 38 27 3.0 3.6] 3.0 4.1 4.6 Bue 39), sone: 
New Haven......-....| 41 18 | 72 56 10 45 35) 3.9 By 1h 4.5 4.6 3.8 3.8 27.0 
Newubondons.os-..--. | 40 20 | 72:05 8 265) 8et 8.6") ve. 20|) AeOn |) ae 7a Sea aba org 
Middletown .......... 41 33 2 39 37 33 3.4 3.8 3.5 4.3 4.8 3.6 4.1 2hed 
Southington .........- | 41 35 | 72 51 152 26 3. 1 3.2 2.8 3.9 4.6 2.9] 3.6 24.1 
Wiallineford 22.2.5. <. 41 27 | 72 49 73 35 356 4.2 | 3.6 4.2 5. 0 3.6 4.2 28.4 
NEW YORK. | 
| | | 

PAY ID AMY: wes wien jorasc ae elm mie 42 40 | 73 45 | 32 69 2.8 3.6 4.1 4.2 Pai BY 5y || ais 25.7 
Baal. seen en en | 42 53 | 78 53 | 587 27 2.5 3.4 3.5 3.2 3. 2 3.3 3.6 22.7 
Cooperstown ......... 42 42 | 74 57 | 1,300 43 2.6 3.6 4.1 4.3 4.1 3.4 3.3 25,4 
Gouverneur .......... 44 25 | 75 35 423 21 2.1 PET Repl Meats aif Ode iil = GE SYA) le 19h! 
MHA Calas aac eciss sen 42 27 | 76 30 375 36 2.2 3.4 3.7 3.0) 3.0 3.0 2.9 21.7 
New York City-<.. # 40 43 | 73 58 52 61 3.4 4.0 3.8 4.0 4.7 3.4 3.6 26.9 
North Salem.........- 41 20 | 73 34 361 23 3.4 4.4 3.5 4.0 4.1 ee Dl 7: ea 26.6 
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Monthly averages of rainfall, April-October—C ontinued, 


« : | Num- 
Sections. | ee von: ps her a Apr. |May.|June.| July.) Aug.| Sept.) Oct. |'Total. 
years. 
NEW YORK—cont’d. | 
fe) / (eo) / 
OBWEPO sees - nse be 43 29 | 76 35 335 267) 2. $958) 8.4 Shali|| 2G Bees sia oe 
IRAIErMiO ee ceinelaee oe | 43°20 76 22) cee 42 2.3 2.8 3.3 3.3 2.0 one 3.4 21.0 
ROCHESTER eceeee-eonce | 43 08 | 77 42 494 27 2.5 3.3 3.3 i540) 3.0 2.4 2.9 20.4 
WitiCa TAL ock cseeee eee | 43 06 | 75 13 473 41 2.7 aa) 4.3 4.7 37D Be) BHD ors 
NEW JERSEY. 
Atlantic City.......-.| 39 22 | 74 25 13 23°45 93.3 [BoD B05] Beau '4.13 |e SE area een 
Lambertville :....--..| 40 23 | 74 57 BD 25 | 3.3 4.4 3.8 4.4 4.9 4.3 31/6 28.7 
Nie Wali hss see ceccee ae | 40 45 | 74 10 13 Bey 805 40 8.5) | 4645 50 eSB 0 eaten meets 
New Brunswick .----- 40 30 | 74 27 48 43) B27) 859 | B90) ALO. AO BAB easel eer 
South Orange...------ | 40 45 | 74 15 141 265) 3.3 1798.2) |) 86) ARS) e552) | Aes is tan een 
Mrentonie-se ees. see 40 14 | 74 45 33 249) Sawa ae 3.9 | 5.5 | (528) [4.0 |. 2oOn eSsae: 
Winelands cecwacces = | 39 29°| 75 01 97 25 3.3 3.9 3.3 4.3 4.9 4.0 3.4 Qi 
PENNSYLVANIA. ‘ 
Blooming Grove ....-- APS TAOS Mee eee 25 ye ie aoa el 5.0) |), 4.19) || SS ae Soo emmentern 
JDK ANG BY aascericape cao5 | 41 38 | 75 18 | 1,100 PAs B15) 3.4 Spal 4.6 | 3.8 2.8 a3 23. 5 
Disease Bee GS oer | 42 07 | 80 05 686 203 2.5 3.8 3.9 2.8 3.3 4.6 4.1 24.4 
Getiyshurc ese eee acs | 39 49) 77 15 624 24 pee) 4.0) Sao. 3.4 3.6 3.0 3.1 24.1 
HMarrispure 2... 22. 40.16 | 76 53 S20 ies 22D ote 4.6 4.4 4.2 3.9 3.6 3.3 27.0 
IPS Moe ee cies ee 40 22 | 79 59 745 54 | 3.0 Bet) Sloe 250) 3.4 2.9 2.8: | \s2as2 
Philadelphia.-.......- 39 53 | 75 10 32 (ae 3.0 3.8 | 4.0 4.3 oD Dee 26.0 
MARYLAND. 
BAHN Oe. acces neem 39 17 | 76 37 68 | 26 3.4 3.8 | 4.0 4,7 4.0 3,9 2.9 26.7 
Camberlantd 2222-62 39 39 | 78 45 639 PUG Mea ye aes Yer al Pa Otte Smet an ee wylh petra 3) Pil 
Hmmitsburg -.----=.'-- Be clay lrg 2) 498 | 12 oer) 4.6 3.9 3.4 she 3.8 3.8 26:3 
Bredenicks-6-22.c.ccc 39 24 | 77 24 415 15 Sed) 4.4 4.6 3.5 2.7 Ba es 5) 25,1 
OHIO. 
Cleveland....se.e0e.--| 41 30 | 81 42 582 AL |) 2.7 |e 355°) 3.9) | 293.40) BS 6 em eee 
GColimbils: 2 5-4.--s5= 139 58| 8300] 812) 17} 3.2 4,2 Sylow Peed ey 3.2 2.6 2.6 22.5 
Miron 6 Gbaie a. ae soos see 39 30 | 81 26 611 | 69 She) 3.9 4. 1-4 «4.4 3:9 pal 3. 1 25.8 
North Lewisburg... -.. 40 11 | 83 35 | 1,030 25 ll 3.9 4.0 Ana eats 3,2 2.2 24.1 
Steubenville .........- | 40 25 | 80 41 663 39 3.4 3.9 4.0} 4.0 3.9 3. 5. 31 25.8 
‘WolédGn 2 sss. SUE 41 40 3 84 579 26 D2 3.4 3.4 ‘One PATE 2.4 2.4 19.6 
WWOMISCOM)<ce -cisacece ss 41 36 | 84 07 767 PER ae UM tere: rt | a7 a Bd QT ie 26a Renn ieee 
Wiester ville. se. ceeeces 40 04 | 82 46 850 35 3.0 3.4 3.8 3.9 BG) 3o 2.1 22.6 
INDIANA. 
AMP Olas o2.c2ee PuMeee Ae On eonOOM al nse 11 2.9 LOGY ee By fall be -AT 2.7 3.8 Pen, 22.6 
Columbia City......--.| 41 09 | 85 30 863 | 16 3.4 4b) Ald |) 3822 PAT) 3.9 1.9 23.7 
G@onnersvillefea2s2-2-- 39 40 | 85 03 844) 14] 3.7]. 4.4 4.3) 2.4) 257) 2065) ease 22.3 
Manmlandiscsecteeseas 40 11 | 85. 10 | 1,040) 145) B45) - 4.07 |) 4008) 258 | Bei ei saG nl can tanec 
HOTU WidtyDe\. >.< ce= = 41 05 | 85 07 815 | 3 3.2 3.9 3.8 4.9 3.4 Dee 3.0 25.4 
Indianapolis..----.-.. 39 46 | 86 10 753 | 27 3.6 4.0 4.5 4.2 3.3 oe 2.8 25.5 
Watayebte. =< 22 2%. 40 28 | 86 54 667 16 3.7 4.8 4.2 ap Tl 3.5 ait 2:2) 24.8 
Logansport ....:.... ‘| 40 45 | 86 22 586 19 3.5 5.0 4.2 2.9 29) ou Peta) 24.1 
IMIAUAY ole a see eee eA sih llplsineay lame so By a) 4.2 Aiba wees 2.7 3.1 200 22.7 
VICIIMOU is seers semen 39 51 | 84 53 850 26 3.6 4.3 Bool make Dalle masse 4.1 2.8 26.1 
PLChlaAnd..- saser ease 39 48 | 85 18 |} 1,063} 28] 2.9 3.8 4.4 4.1 3.3 maa eae 23.8 
WWiADASD ce © ce telat ars 40 48 | 85 49 698 10°; 2.9 4,2 4.6 3.4 3.0 2.5 3.6 24, 2 
ILLINOIS. | 
PATHHOINUS so ct= ee ears eentee 39.57 | 89 45 800 6 eae 4.8 5.7 | 3.4 3.0 3.3 Dag 25.8 
ASO USGA: op eee 40 12 | 90 57 674 19 4.0 4.1 401) 48 3.6 4.1 2.9 27.6 
INTRON A so see cine meee 41 47 | 88 08 648 Be | Bite, 4.0 Per emadys 3 3.4 3.2 2.9 23.8 
OCUHIGROO Ed 2s snec eseae 41 52 | 87 38 589 | 30 Pali) Srl Seyi 3.4 2.9 3.0 Bea 22.4 
POM se 2 seen an 41 10 | 89 49 505 ny ae er ie oa? alee lene ey OREN Mitton) e2alo|| © 28k h 
Galesburg, sa-eees-2- 40 56 | 90 22 736 12 2.9 320) £0 Ne-3s0 4.2) |~-aed 2.6 25.0 
Geneseo §2664..tosee~ oe 41 27 | 9006) 845 11 eed pial BB eo 3.0 DUO temeed 21.8 
El soy an Bee cee See 40 18 | 90 05 475 11 3143) 3.6 4.2 4.6 2.5 3.8 2.2 24.4 
eR NSD: «ose = ase s AL 169) (8982, We meee 13 3.0 Bit! Arlee oO 2.8 2.6) Poet 21.9 
MiarencOren. asec. seme 42 15 | 88 37 819 45 2.8 3.9), Ae) 87 Bia ie Mec itsia js ese! 24.6 
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Monthlg averages of rainfall, April-October—Continued, 
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STUDY OF PARTICULAR LOCALITIES. 
NORTH CAROLINA AND WEST VIRGINIA. 


The elevated areas of the mountain regions of North Carolina and 
West Virginia afford conditions of temperature and precipitation which 
are favorable to the growth of sugar beets. The rough and moun- 
tainous character of this portion of the country, however, presents 
mechanical difficulties in cultivation of sufficient magnitude to warrant 
the statement that the beet industry on a large scale is not likely to be 
established within it. A portion of the region specified has a mean 
annual rainfall of more than 50 inches, while the most of it is supplied 
with a rainfall of 46 inches. It is not probable, on account of the eon- 
sideration mentioned above, that the beet-sugar industry, on a seale 
of any magnitude, will ever be established in the regions specified. 


EASTERN SHORE OF MARYLAND. 


The isotherm of 71° enters Maryland at a point about the center 
of the Atlantic coast of the eastern shore, and runs north by north- 
east almost to Poughkeepsie, N. Y. It is evident, therefore, that 
the temperature conditions of this region are similar to those on or 
south of the isotherm of 71° in other parts of the country, although 
here in this area the region lies to the west of this isotherm. Judged 
by this factor, and also by the mean annual rainfall, which is 40 inches 
for this locality, the cultivation of the sugar beet might be success- 
fully inaugurated along the Atlantic coast of the eastern shore; in fact, 
practically over the whole of the southern portion of the eastern shore 
of Maryland. The character of the soil in this locality is mostly sandy, 
and its natural fertility has been considerably diminished by long years 
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of cultivation. There is no reason to doubt, however, the fact that 
with proper fertilization and cultivation the requisite degree of fertility 
for the production of sugar beets could be secured. The general tend- 
ency in this region is in the direction of a too high temperature and 
too few hours of sunshine. The above observations apply also to 
Accomae County, Va. 


DELAWARE. 


The observations which have been made in regard to the eastern 
shore of Maryland also apply to the eastern region of Delaware. On 
account of the ravages of the “yellows” among the peach orchards of 
southern Delaware, it might be worth while for the agricultural experi- 
ment station to make a careful survey of the southéastern portion of 
the State with reference to the possibility of producing sugar beets of 
the requisite degree of saccharine strength. The surface of the soil is 
generally level; a good deal of it is of a sandy nature, and so far as 


its physical properties are concerned, it may be regarded as favorable 


to beet growth. 


NEW JERSEY. 


The mean isotherm of 71° degrees passes northward almost parallel 
to the Atlantic coast of New Jersey, and at varying distances there- 
from. The part of New Jersey lying between this isotherm and the 
seacoast is mostly composed of sandy soils, reasonably level. There 
are no mechanical difficulties of any magnitude connected with the 
culture of the beet, and the problem of fertilization of the soil is one 
which is easily solved. Thesame observations in regard to possibilities 
of beet culture may be made of this region of New Jersey as have 
been made in respect of Maryland and Delaware. This general obser- 
vation relating to the whole may be added: 

We have in this area a mean summer temperature of 71°. In no 
place does it reach the isotherm of 70°. The whole region may there- 
fore be regarded as representing that of a maximum temperature com- 
patible with beet culture. It may be further said that the culture of 
the beet should only be pushed south and beyond the isotherm of 71°, 
where peculiar natural advantages, independent of thermal factors, are 
afforded. These natural advantages consist of exceptionally fertile 
soil, favorable contour of the surface, cheapness of fuel, facilities for 
transportation, ete. A large portion of the region which has been 
mentioned is devoted to truck farming for the markets of large cities, 
and it is doubtful if this remunerative form of agriculture could be 
replaced suecessfully with sugar-beet culture in competition with more 
northern localities, where richer beets can be produced. Nevertheless, 
the possible production of fairly good beets in the region indicated 
must be admitted from the point of view of temperature and precipi- 
tation alone. 
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CONNECTICUT. 


It will be observed that, both in respect of precipitation and tem- 
perature, the whole of Connecticut may be regarded as lying in the 
beet belt. From theoretical considerations, therefore, it could be pre- 
dicted that beets grown in Connecticut would show a satisfactory 
content of sugar and possess a high purity. So favorable are the theo- 
retical conditions in that locality that it would be advisable for the 
agricultural experiment stations of the State to make a systematic 
agricultural survey of the possibilities of growing beets. The valley 
of the Connecticut River affords a fertile field of experiment where 
the mechanical conditions of culture and the natural conditions of the 
soil are factors which favor success. There are large areas of the State, 
however, so broken in contour as to render the possibilities of beet cul- 
ture unpromising, but wherever large bodies of fairly level land with 
good fertility can be found it is fair to presume that the culture of the 
sugar beet would be attended with success. Conditions which obtain 
in Connecticut are also found in the State of Rhode Island, although a 
portion of that State lies north of the isotherm of 69°. As will be 
seen farther along, however, in discussing the conditions of growth in 
New York, there are many localities in the United States north of the 
isotherm of 69° where beets flourish; in fact, it may be said that the 
possibilities of growing beets north of the isotherm of 69°, where rea- 
sonably mild autumns can be expected, are much better than south of 
the isotherm of 71°. 


MASSACHUSETTS. 


The valley of the Connecticut, in the State of Massachusetts, loubt- 
less affords as fine facilities for beet culture as in the State of Con- 
necticut. The greater part of the State lies north of the isotherm of 
69°. As in the case of Connecticut, there are doubtless many regions 
in this State north of the isotherm of 69° where, owing to the mild 
autumns, the sugar beet may be expected to grow satisfactorily for 
sugar-making purposes. <A large part of the State is unfitted, by rea- 
son of its contour and the nature of the soil, for the culture of beets, 
but at least the Connectient Valley and similar stretches of soil might 
be used to good advantage for this purpose. 


NEW HAMPSHIRE AND VERMONT. 


These States, lying north of the isotherm of 69°, will have to contend 
in the growth of beets with the shorter growing season and less heat 
for the three months of June, July, and August for forcing the beets to 
maturity. Nevertheless, it is doubtless true that for a distance of 100 
miles, or even more, north of the isotherm of 69° beet culture could be 
practiced with success on account of the longer summer days. Samples 
of beets received from Vermont and analyzed in this laboratory show 
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favorable contents of sugar, and high purities. Those grown also at - 
the experiment station of Vermont, as will be seen farther on, afford 
encouraging data. The thing to be feared in these localities is not 
inability to grow a beet rich in sugar, but the possibility of being able 
to harvest and secure it properly before the advent of winter. These 
areas do not enjoy the immunity froin sudden changes of temperature, 
due to the lake breezes, which is characteristic of the great plain of the 
State of New York between Albany and Buffalo. 


NEw York. 


In this State we have a remarkable variety of ther-1al conditions. 
The mean isotherms of 69° and 70° pass in a southwesterly direction 
from Albany into the State of Pennsylvania, following, in general, the 
trend of the ranges of the Allegheny Mountains. The influence of 
these high altitudes is seen in forcing these isotherms to the south. 
The southeastern portion of the State of New York lies, therefore, 
within the belt of isotherms peculiarly favorable to beet culture, with 
the exception of the valley of the Hudson from a point a few miles 
above Poughkeepsie to the mouth of the river. This valley, including 
the city of New York, has a higher temperature than that deemed 
most suitable to beet culture. As this valley is, however, untitted 
by reason of its contour to the culture of beets, the above fact is of 
little importance. Passing to the west of Albany, the mean summer 
temperatures for the three months of June, July, and August are con- 
siderably below the standards which have been mentioned until the 
region immediately east of Rochester is reached, where again we find 
a mean isotherm of 70°, and about Palmyra of almost 71°. South- 
west of this the mean temperatures of the summer are again below 69°, 
Nevertheless, a fairly satisfactory agricultural survey of this region 
has shown that it is capable of producing beets of high quality; and 
the effects of the lake breezes upon the climate have doubtless much 
to do with this condition. For instance, in regions in this area where 
the mean summer temperature is below 69° the autumns are far more 
mild than in the similar regions in Minnesota, so that the months of 
October and November can both be relied upon with great certainty 
for securing the harvest of the beets. As has been before mentioned, 
we have in this region a nearer approach to the conditions of beet - 
erowing in northern Europe than in any other place in the United 
States. This whole region, therefore, must be considered and included 
in the area of our country where the theoretical conditions, and where 
the actual conditions, of temperature and precipitation favor the pro- 
duction of a beet of high saccharine content. If we should leave out 
of the calculation the southern deflection of the isotherms of 69° and 
70°, due to the Appalachian system, and connect directly the area, in the 
neighborhood of Rechester, where these temperatures obtain, with 
Albany, neglecting the intermediate temperatures, we should have the 
isotherms occupying practically the same position in this new map that 
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they were made to occupy in the former maps furnished by the Signal 
Office for this Department. In the absence of definite information on 
the subject, it is fair to presume that the former maps were made in 
this way, and this accounts for the discrepancy in the position of the 
isotherm of 70° found in these maps and in the one now presented. 
Abundant experimental data go to show that the total area of the 
State of New York south of Saratoga is well suited to the growth of 
beets, wherever the physical conditions of contour are favorable and the 
soil suitable. The map of the beet area has therefore been extended 
so as to include this region in the beet belt. 


PENNSYLVANIA. 


A large portion of the State of Pennsylvania, from the thermal point 
of view alone, is well suited to the growth of beets. The position occu- 
pied by the belt of territory included between the isotherms of 69° and 
71°, however, in the State of Pennsylvania indicates an area which, for 
physical reasons, is mostly unsuited to beet culture, as it covers prin- 
cipally the mountainous region of that State. The northwestern part 
of the State, especially the portion bordering on Lake Erie, has the 
same favorable conditions for beet culture as are found in the great 
valley of the State of New York; and the principal development of the 
industry in that State, for the physical reasons mentioned above, must 
be looked for in that section. South of the isotherm of 71° there may be 
favorable regions in the southern and eastern portions of the State, but 
the altitude has pushed the isotherms too far south to look for the best 
results in the southwestern part of the State, on account of the shorter 
days due to the more southern latitude. Where conditions of contour 
and fertility of soil are favorable, the whole portion of Pennsylvania 
north and west of the isotherm of 71° may be regarded as favorable to 
beet culture. The precipitation immediately west of the Allegheny 
Mountains is not so great as on the east, but there is an area in the 
extreme northwestern part of the State where the mean average pre- 
cipitation is nearly the same as that east of the mountains, namely, 
between 40 and 50 inches. 


Onto. 


The northeastern and northern parts of Ohio are well situated for 
beet culture. In general, the contour of the land is favorable, being 
reasonably level, and the soil is fairly fertile. The conditions in these 
localities are fairly comparable with those in the State of New York, 
except that the mean temperature is higher, the mean isotherm of 70° 
running in a northwesterly direction across the northern part of Ghio 
and entering the lake near Sandusky. It is probable also that to a 
considerable distance south of the isotherm of 71°, good beets can be 
grown, but where so large an area is found with more favoring climatic 
conditions, it is not well to push the industry too far south until more 
favorable localities are fully exploited. 
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MICHIGAN. 


A large part of the southern peninsula of Michigan is directly in the 
heart of the beet belt. The contour of the soil is also favorable, being 
reasonably level, with an average fertility, and the data which have 
been secured in actual experiments in those regions are of the most 
encouraging kind. There seems to be no doubt of the fact that this 
locality is among the best in the United States for beet culture, and the 
modifying influence of the lake on the autumnal climate must not be 
lost sight of. 

INDIANA. 


The northern counties of Indiana, especially the northwestern, are 
situated in the beet area, and it is probable that the culture of the beet 
may be extended southward, as in the case of Ohio, as far as Fort 
Wayne and Lafayette, although it is not advisable for intending 
investors to locate in the more southern areas until the more north- 
ern have been fully exploited. The agricultural survey of the northern 
part of the State, undertaken by the experiment station at Lafayette, 
in conjunction with the work of this Department, will indicate finally 
with more accuracy than a mere theoretical map the most favorable 
conditions of culture. Great interest has been manifested in Indiana 
in the extreme southwestern portion, near Evansville, in the culture 
of the beet, and, as will be seen in the following data, many samples 
have been secured from that portion of the State. In many respects 
this region is most favorable to beet culture, particularly on account of 
the facilities for transportation, cheapness of fuel, and the fertility of 
the soil. The mean summer temperature, however, is so high as to 
cause grave doubts concerning the future success of beet growth in 
that locality. 

The soil in northern Indiana is much like that of Michigan—sandy, 
reasonably level, and fairly fertile—and there is reason to believe that 
an industry profitable both to the farmer and manufacturer may grow 
up in that part of the country. 


ILLINOIS. 


The northern part of Illinois is in the beet-sugar belt, and the con- 
ditions in respect of contour of the surface and {fertility of the soil, 
facilities and cheapness of transportation, ete., are excellent for the 
sugar-beet industry. The character of the soil in northern Illinois, 
however, is quite different from that of northern Indiana and the 
southern peninsula of Michigan. It is mostly a prairie soil, dark and 
underlaid with clay, so that the physical conditions of culture are 
probably not so favorable as in the other sections just named. 


WISCONSIN. 


Southern Wisconsin occupies a most favorable position for beet 
culture, and the data which have been obtained from that State by 
the agricultural experiment station at Madison, in conjunction with the 
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work of this Department, are favorable, and show great possibilities of 
success for the industry in that region. We begin to notice here the 
effects of the southwestern breezes in forcing nortiiward the isotherms 
of 70° and 69°, and these hot breezes cut off from the culture of the 
beet large areas where soil and other conditions are extremely favor- 
able. The same remark should be applied to the belt of country imme- 
diately south of the isotherm of 71° that has heretofore been made, 
namely, that there are doubtless many sections where the successful 
culture of the beet may be secured. This is dependent upon local 
conditions which must be determined by careful agricultural surveys 
in the future. 


MINNESOTA. 


The deflection in a northwesterly direction of the isotherms of 70° 
and 69° includes in the sugar-beet area a large portion of the State of 
Minnesota, especially the southeastern portion. Here there is no 
question of the growth of the crop and the production of beets of high 
saccharine qualities. The great point to be feared in this locality is 
the early approach of winter, and this is true of all the cis-montane 
western regions. We find here a drop in the rainfall from an annual 
average of 50 to 40 inches to one of from 20 to 30 inches. We there- 
fore meet here a greater possibility of suffering from a dry season 
than in the regions of the East. As a rule, however, the quantity of 
rainfall during the growing season is sufficient for the production of a 
good crop. 

Iowa. 


A remarkable deflection of the isotherms of 69° and 70° is noticed 
in passing from Minnesota to lowa. Not only are these isotherms 
deflected toward the south, but they actually take a backward course 
toward the east, so that their direction for a considerable distance is 
east of south. This brings the theoretical beet belt, so far as tempera- 
ture is concerned, almost through the center of the State of Lowa, 
The well-known fertility of the soil of this State, with the generally 
level character of the surface, shows that the agricultural possibilities 
for the growth of sugar beets are great. In the greater part of the 
State the rainfall reaches 50 inches per annum, but in the northwestern 
part the approach to the arid region is shown by a dropping off of the 
average rainfall, so that it is between 20 and 30 inches. Nevertheless, 
experience shows that, as a rule, a sufficient rainfall is provided in all 
parts of the State for the growth of ordinary agricultural crops. The 
isotherms of 69° and 70°, after passing partly across the State of Iowa, 
take a sudden turn toward the north and west and pass out of the State 
again into Minnesota, where they reach a more northern latitude than 
Minneapolis. With the exception of the southwestern counties of 
lowa it is fair to presume that almost the whole of the area of the 
State, in so far as thermal conditions and raintall are concerned, is 
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suited to the growth of beets. Of course, in this matter, it should be 
remembered, that local conditions of soil, transportation, fuel supply, 
and other factors must be taken into consideration. Towa also occupies 
a position where there is no tempering influence of the northwestern 
winds, so that it begins to feel the rigors of the winter at an earlier 
date than is experienced on the same isotherms east of the Great Lakes. 


NORTH AND SoutH Dakora. 


The conditions which prevail in North and South Dakota are some- 
what unique. From the highest position attained in Minnesota, at the 
border line between that State and North and South Dakota, the iso- 
therm of 69° turns again east and south and suffers a considerable 
deflection, dwe doubtless to the lower altitude of the Red River Valley. 
Passing, however, into Dakota the isotherms are rapidly pushed north- 
ward by reason of the hot southwest winds which are so often experi- 
enced in the summer time in those localities. for these reasons the 
isotherm of 69° reaches almost as far north as Bismarck, and the iso- 
therm of 70° is only a few miles south of it. From this point the 
isotherms of 69° and 70° run almost due south from North Dakota 
entirely across the State of South Dakota and into Nebraska. The 
most favorable beet-sugar belt, in so far as the temperature alone is — 
concerned, would be the area bounded by the isotherms of 71 and 69 
degrees, occupying a belt of considerable breadth running north and 
south through South Dakota into North Dakota, and southeast through 
North Dakota back into South Dakota. The depression due to the 
Missouri River causes an area of higher temperature to extend in a 
northwesterly direction into South Dakota. This area, although per- 
haps not so favorable to beet growth as the other, is still situated in a 
fertile country, and doubtless has many advantages for growing beets 
not possessed by the higher lands to the east and west of it. There is 
no question of the ability of both the regions within the area specified 
to grow beets of fine saccharine strength. Abundant experimental 
data have been secured from both the States to substantiate this state- 
ment. Caution, however, must again be given in regard to the sudden 
advent of the winters, especially in North Dakota, where sometimes in 
October, and usually in November, temperatures approaching zero or 
even below zero, degrees Fahrenheit, are observed. These sudden falls 
of temperature would prove disastrous to the beet harvests, and hence 
tend to restrict to a certain degree the spread of the industry in that 
country. Again, attention should be called to the fact that the whole 
of the areas in the two Dakotas, where the thermal conditions are 
best suited to beet culture, has an average annual rainfall of only 
from 15 to 20 inches. The danger of drought and the possible shortage ~ 
or loss of the crop from that source are therefore increased, and we begin ~ 
to approach an area where artificial irrigation must be looked to in ~ 
many seasons. Probably, however, in the majority of seasons the rain- — 
fall in this vicinity would be sufficient to secure a good crop. 
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NEBRASKA. 


A study of the position of the isotherms shows that the best part of 
the State of Nebraska, both as respects soil and rainfall, has an average 
temperature of more than 71° during the summer months. The most 
favorable conditions of temperature are found almost in the center of 
the State over an area of somewhat irregular shape, and occupying a 
position where the extreme distance separating the isotherms of 71° 
and 69° is the greatest of any in the country. In Nebraska the two 
isotherms of 69° and 79° run almost parallel, but the isotherm of 71° 
runs first in a southeasterly direction, then almost south, and finally 
almost due west, forming a stomach-shaped area occupying a portion 
of Dakota and the central portion of Nebraska. The agricultural and 
analytical data which have been obtained in Nebraska are very exten- 
sive, and it will be observed that both of the sugar factories which have 
been established in that State are south of the limit of 71°. It has been 
observed also, by those who have had access to the uwnalytical data of 
these two factories, that the saccharine contents of the beets which have 
been delivered to them have not been equal to those of beets grown in 
more favorable localities in the United States. On the other hand, the 
insufficiency of the rainfall in the central and western portions of the 
State renders less certain the growth of sugar beets, and tends to crowd 
the sugar factories and the sugar industry into the wetter and more 
fertile portions, in spite of the fact that the temperature is higher. 


THE ARID REGIONS. 


It will now be necessary to trace the theoretical sugar-beet belt, so 
far as thermal conditions are concerned, by States through the arid 
regions. ‘here is so little of the area embraced in this belt which is 
subject to irrigation, that it is understood at once that the possible beet- 
sugar industry of that region must be confined to the most favorable 
localities. It is interesting to see, however, how the elevation produced 
by the Rocky Mountain range deflects the isotherms which have been 
traced in a generally westerly direction up to this point so far to the 
south. Passing from Nebraska, the isotherm of 7U° runs in a south- 
westerly direction to a point southwest of Denver, whence it turns in a 
southeasterly direction to New Mexico, thence almost due south to near 
the Mexican border. Being deflected to the west, it ascends on the 
other side of the Rocky Mountain range in a general northerly and 
westerly direction, passing in a northwesterly direction through Utah, 
thence turning west and south in Nevada, being deflected again to the 
south by the Sierra Nevada range of mountains, which it crosses, pass- 
ing from Nevada into California, whence it passes northward again 
along the western slope of the Sierra Nevada Mountains until it comes 
near the coast line in the northern part of California. Thence the 
isotherm of 70° is deflected southward, almost parallel with the coast 
line, until it passes into lower California. It is seen that all the coast 
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valleys of California are included in the thermal belt most favorable to 
beet culture. The greater part of the area included in the thermal 


belt which has just been traced across the arid region is totally unsuited, — 


on account of the mountainous and rough region of the surface, for 
agricultural uses. It is therefore evident that it is only in isolated 
places, where the surface of the land is smooth and irrigation can be 
practiced, that beet culture can be established. In connection with the 
thermal belt, the map shows that the mean average rainfall in many 
cases does not exceed 5 inches per annum. 

In addition to the continuous belt thus marked out, there are some 
areas of varying temperature which demand attention, as, for instance, 
the elliptical area bounded by the isotherm of 70° in Idaho, of which 
Boise City is the center, and another area bounded by the isotherm of 
70°, within which an isotherm of 71° is found, in the State of Washing- 
ton. There is also one locality in Montana, on the Yellowstone River, 
where the average summer temperature is 71°. 

In so far as thermal conditions are concerned, vast areas of the arid 
regions could be devoted to beet culture if the other conditions of cul- 
ture were favorable. The differences of elevation of the plateaus cause 
numerous sudden changes of temperature, so that there are doubtless 
many localities not marked on the map where the mean summer tem- 
perature is almost identical with that which has been already mapped 
out. By reason of the meagerness of data, experimental and other- 
wise, relating to this whole region west of the Missouri River, the 
shading showing the probable extension of the beet area beyond the 
borders of the basic thermal belt has been omitted. The general dis- 
cussion of this thermal belt, accompanied as it is by the chart of pre- 
cipitation, is not necessary at this point. In general, in connection 
with this study, the remarks which are made in Bulletin No. 27, on 
page 169, and repeated in Farmers’ Bulletin No. 52, may be recalled 
with profit: 

The mistake must not be made of supposing that all the region included within 
the boundaries of this zone is suitable for beet culture. Rivers, hills, and moun- 
tains oceupy a large portion of it, and much of the rest would be excluded for vari- 
ous reasons. In the western portion, perhaps all but a small part of it would be 
excluded by mountains and drought. Beginning at a point midway between the one 
hundredth and one hundredth and first meridian, as indicated by the dotted line, 
beets could be grown only in exceptional places without irrigation. On the Pacifie 
coast only that portion of the zone lying near the ocean will be found suitable for 
beet culture. 

On the other hand, there are many localities lying outside the indicated belt, both 
north and south, where doubtless the sugar beet will be found to thrive. The map, 
therefore, must be taken to indicate only in a general way those localities at or near 
which we should expect success to attend the growth of sugar beets in the most 
favorable conditions other than temperature alone. 


The present map (Plate 1) gives in greater detail than ever before 
the boundaries of this thermal belt, by reason of the fact that the 
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observations of the Weather Bureau have been more numerous, and 
have been compiled in a more systematic manner. It would be idle to 
assert that subsequent observations of the Weather Bureau may not 
change in a marked degree the boundaries of the belt which has been 
mapped. It is also quite true that the agricultural surveys which will 
be conducted by the several States will locate definitely, beyond the 
limits already outlined, the areas where successful beet culture will be 
practiced. I may venture the prediction, however, that these areas 
will be contiguous to the zone which is already mapped out, and that 
the future beet-sugar industry of the United States, when it shall have 
reached a magnitude sufficient to supply to our people a large part of 
the sugar they consume, will be located almost entirely within the areas 
which have thus been traced. 


DATA FROM DIFFERENT STATES. 


Two methods of collecting the data from States have been pursued. 
In the first place, those receiving seeds directly from the Department 
of Agriculture were supplied with Farmers’ Bulletin No. 52, giving 
instructions for preparing the soil, and planting and cultivating the 
beets. Each person was also supplied with a series of blanks for the 
purpose of obtaining cultural and climatic data, and for securing as 
great accuracy as possible in the reports which were made. The data 
blanks used are represented in the following forms: 


UNITED STATES DEPARTMENT OF AGRICULTURE. 
Washington, D. C., August 15, 1897. 


DIRECTIONS FOR TAKING SAMPLES OF SUGAR BEETS FOR ANALYSIS. 
Prepared by H. W. WILEy, Chief of Division of Chemistry. 


When the beets appear to be mature (September 15 to November 15, according to 
latitude and time of planting) and before any second growth can take place, select 
an average row or rows, and gather every plant along a distance which should vary 
as follows, according to the width between rows: 


From rows 16 inches apart, length 75 | From rows 22 inches apart, length 544 


feet. | feet. 

From rows 138 inches apart, length 66 From rows 24 inches apart, length 50 
feet. | feet. 

From rows 20 inches apart, length 59 From rows 28 inches apart, length 42-"; 
feet. | feet. 


The beets growing in the row, of the length above mentioned, are counted. The 
tops are removed, leaving about an inch of the stems, the beets carefully washed 
free of all dirt and wiped with atowel. Where the row is not long enough to meet 
the conditions, take enough from the adjacent row or rows to make up the required 
length. Rows of average excellence must be selected; avoid the best or poorest. 
Throw the beets promiscuously in a pile and divide the pile into two parts. This 
subdivision, of one-half each time, is continued until there are about ten beets in a 
pile. From these ten select two of medium size. Be careful not to select the largest 
or smallest. 
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From all of the rest of the beets, save these two, the necks are removed with a sharp 


knife at the point indicated by the dotted line in the figure (fig. 1). The beets, | 


including the two saved as a sample, are then weighed. 


The number of beets 
harvested multiplied 
by 435.6 will give the 
total number per acre. 
The total weight of 
beets harvested multi- 
plied by 435.6 will give 
Sf \ the yield per acre. 
Zf| WN Wrap the two sam- 
SN ple beets carefully in 


\ 


— 


NSS 
SS 


— 


¢ 


Sar 
Wes 
<n 


soft paper, and write 
eae re \)) your name legibly 
thereon. The beets 
must be perfectly dry. 
Fill out the blank de- 
seribing the beets, in- 
close it in the envelope, 
and sew it up in the 
bag with the beets. 
Attach the inclosed 
shipping tag to the 
bag and send the pack- 
age by mail. 

No beets will be ana- 
lyzed which are not 
sampled as described 
above and properly 
identified. 

Miscellaneous anal- 
yses of samples with- 
out accurate deserip- 
tion are of no value. 

Blanks are sent to 
each one for two sets 
of samples. From two 
to four weeks should 
elapse between the 
times of sending the 
two sets of samples. 

If additional analy- 
ses be desired, other blanks will be sent on application, but not more than four 
analyses can be made for any one person, except in special cases. 

A model, showing how blanks should be filled out, is inclosed. 


ia. 1.—Illustration for removal of top of beet. 


[Model B.] 
Wee ten DEPARTMENT OF AGRICULTURE. 
MopDEL FOR DESCRIBING SAMPLE OF SUGAR BEETS. 
Prepared by H. W. WuiLry, Chief of Division of Chemistry. 


_ Variety: Kleinwanzlebener. 
Date planted: May 3, 1897. 
Date thinned: June 3, 1897. 
Date harvested: November 5, 1897. 
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Character of soil: Black prairie loam; in cultivation for 20 years, chiefly in corn; 
level, tile-drained; last crop, oats; no fertilizer was used; barnyard manure applied 
in 1895. 

Character of cultivation (dates, implements, ete.): Plowed November, 1896, 8 
inches deep, subsoiled 6 inches; harrowed with disk harrow May 1, 1897; rolled; 
seed planted with hand drill one-half inch deep; plants up May 16; stand excellent; 
hoed by hand May 22; plowed with horse hoe May 28 and June 8, 16, 24, July 3, 10, 
and 17. 

Length of row harvested (feet): 66. 

Width between rows (inches): 18. 

Number of beets harvested: 88. 

Total weight of beets, less necks and tops (pounds): &8. 

Weather for each month: May, dry; June, copious rains; July, fine growing 
weather; August, hot and dry; September, dry until the 24th, when a heavy rain 
fell. 

State: Iowa. 

Post-office: Hanover, Buena Vista County. 

Date: November 17, 1897. 

Name: Robert Simpson. 

Nore.—Beets will not be analyzed unless accompanied with description as above. 

It is evident that in promiscuous experimentation of this kind, even 
when directions are closely followed, and when all the operations are 
conducted in accordance with the directions in Farmers’ Bulletin No. 
52, and the procedure described in the blanks for taking samples faith- 
fully followed, the data are still of an unsatisfactory nature. For 
instance, when a plot of beets has been harvested and quartered until 
the two beets required for a sample have been selected in accordance 
with directions, we still have an uncertainty prevailing as to whether 
the two beets correctly represent the whole lot. In fact, it is well 
known that the variations in the character of beets grown side by side 
are very great, far more so than is the case with sugar canes. As an 
illustration of this, the following analyses, giving the weight and sugar 
content of every beet grown in a row at the experiment station of 
Kentucky, is sufficient evidence: 


Analyses of all the beets in a row, Kentucky station. 


Weight | | Weight | | Weight 


Serial . Sucrose || Serial . Sucrose | Serial : | Sucrose 
after . } after : : | after se 
No. topping. in beets. || No. | topping. in beets. No. | topping. | in beets. 
Ounces. | Per cent. Ounces. | Per cent. | Ounces. | Per cent.| 
1985 27 Ceol! 2009 8 Boe ait 2038 10 8.1 
1986 25 9:9 2010 4 9.3 2084 10 Lier n| 
1987 24 10.4 || 2011 1 9.9 2035 12% | hal | 
1988 24 10.6 |; 2012 1 10.5 || 2036 11 9.0 
1989 20 8.6 || 2013 2 9.6 | 2037 | 11 9.8 
1990 20 7.9 || 2014 3h | 10.9 2038 9 8.8 
1991 28 6.7 2015 33 9.9 |, 2039 9 | 7.4 
1992 31 9.0 2016 | 34 | 8.2 || 2040 8 ONT 
1993 18 10.4 || 2017 fie | 7.0 ||-- 2041 11 8.9 
1994 24 9.0 |} 2018 20 9.3 || 2042 | 8 903 
1995 53 4.8 || 2019 8%] 11.9 2043 9 6.9 
1996 19 8.2 2020 16 6.2 2044 8 10. 4 
1997 33 2.6 2021 22 8.0 2045 7 9.4 
1598 16 959) 2022 15 6.8 || 2046 | 5 8.2 
1999 2 10.7 2023 20 9.8 2047 | 4 8.4 
2000 2 8.8 2024 26 9.0 |; 2048 | 5 8.6 
2001 2 9.6 2025 16 9.4 || 2049 | 4. | 8.7 
2002 13 8.9 2026 18 9.7" || 2050 4 | 10.5 
2003 8 9.6 2027 18 66 || 2051 | Ae | 9.3 | 
2004 12 11.0 2028 15 8.6 || 2052 | Bj | LOS 
2005 6 10.5 2029 11 9.3 || 2053 2 | 2.2 
2006 3 eA 2030 17 4.9 || 2054 | 1g | 10. 6 
2007 5 10.6 2031 | 12 6.8 | 2055 | 1 9.9 
pees 13 10.2 || 2032 | 12 6.9 2056 | 14 Te? 
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The great variations which exist, both in size and quality of beets, 
are most strikingly shown by the above figures. The variation in size 
extends from 1 to 53 ounces, and in sugar content from 2.6 to 12.2 per 
cent. When, however, it is considered that all overgrown and under- 
grown beets are rejected in taking the samples, and only those of 
medium size and perfect form selected, it is evident that the chances 
of the sample representing fairly the average of the whole lot are very 
much improved. Even granting this, however, it is unsatisfactory to 
depend upon the analysis of two or three samples alone for determin- 
ing the character of the whole plot. It is evident, however, that on 
account of the nature of the method of investigation and the undesira- 
bility of burdening the mails with too many samples, it is impracticable 
to do better than has been done in this matter. The analyses of all of 
the samples which were sent to the Department of Agriculture from 
each of the States and Territories are given in the tables which are 
found farther along. For convenience of reference, the analyses are 
tabulated by counties in each case. 

The second method of collecting data was through the cooperation 
of the agricultural experiment stations. ‘To facilitate this, the Seere- 
tary of Agriculture appointed the directors of these stations special 
correspondents of the Department for distributing the seed and collect- 
ing the beets for analysis. The analyses were made by the chemists 
of the several stations, and they are given below, grouped under the 
various States. Where the cooperation of the agricultural experiment 
stations was secured, the reports are given by the director or officer in 
charge. Inasmuch as the details of these analyses are published by the 
various Stations, including the names and residences of the persons 
who grew the beets, in the present report only the averages of the 
analyses by counties or sections, together with such observations as 
have seemed desirable, are given. The reports of the directors and 
other officers in charge contain much interesting material, and in some 
cases are given without abbreviation. 


DATA OBTAINED IN THE LABORATORY OF THE DEPARTMENT OF 
AGRICULTURE. 


The analytical data obtained during the season of 1897 in the Depart- 
ment of Agriculture have been classified as follows: 

The data obtained from each State or Territory collected by counties 
or sections and the general average for cach county are as follows: 

The analytical tables showing the data of the Department samples 
contain the names of the States and counties arranged alphabetically. 
The name of each county is followed by.a symbol in the shape of a 
square to designate the position of the county in the State. The plain 
Square shows that the county is situated in the central portion, while a 
Straight line attached to the center of the top of the square shows the 
county is in the northern part of the State; attached in a diagonal 
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direction to the upper right-hand corner, that it is in the northeastern 
portion of the State; attached to the center of the right side, shows it 
is in the eastern portion of the State; attached to the lower right-hand 
corner, that it is in the southeastern portion; attached to the center of 
the lower side of the square, that it is in the southern part; to the 
lower left-hand corner, in the southwestern; to the center of the left- 
hand side of the square, in the western part, and to the upper left-hand 
corner, in the northwestern. 

The tables also state the number of samples received from each 
county, the average weight of the samples in ounces, the average per 
cent of sugar in the beet, the average purity coefficient of the juice, 
and the maxima and minima percentages of sugar in the juice and 
the coefficients of purity. 

In many eases the quantity of juice was too small to compute the 
purity in the usual way, and in others the low percentage of sugar 
rendered the ascertainment of the purity unnecessary. These two rea- 
sons account for the omission in many instances of the number express- 
ing the purity of the juice. 


CAUTIONS REGARDING THE VALUE OF THE DATA. 


It is highly important that the persons using the analytical data 
contained in the following tables be cautioned in regard to the value 
which should be attached thereto. It is evident, in the first place, 
that samples which have been grown in such a promiscuous way as 
those received by the Department, in so many different characters of soil, 
under so many different climatie conditions, and with such variable 
culture, water supply, and fertilizing materials, must lack that uni- 
formity of value which should characterize scientific data in general. 
Attention has already been called, moreover, to the fact that the few 
samples of beets which have been sent can not be regarded as exactly 
representing the whole mass of which they originally formed a part. 
The variations in individuals are so great under practically identical 
conditions as to render somewhat doubtful data which are based upon 
a few samples alone. For instance, in the comparison of different 
States in respect of sugar-producing qualities, if may be that one 
State is represented by perhaps less than 50 samples, while others may 
have 500 or 1,000. In such eases the average of the 50 samples does 
not in any way present such convincing data as the average of 1,000. 
The greater the number of samples examined, the more nearly will 
the disturbing influences of individuals be eliminated. When it comes 
to a comparison of the counties In the several States, the same remarks 
are true. In many instances a county may be represented by a single 
sample. It may be that the sample is extremely good or extremely poor. 
In neither case is it representative. It would be unjust, therefore, to 
compare a county with one sample with another from which 50, 100, or 
200 samples have been received. Even in the averages representing 
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the samples from a single county or locality care must be taken not to 
be misled. The samples may include, for instance, a very small beet 
with an excessive sugar content, or a very large one with a deficient 
sugar content. In case only two or three samples constitute the whole 
number, the influence of these abnormal samples is raised to a maximum. 
Asan illustration of this, the analysis of samples from Clinton County, 
Ill.,may be cited as a type of many others. Three samples were received 
from this county, the average weight of which was 13 ounces, and the 
average sugar content 15.7 per cent. One of these samples, however, 
weighed only 4 ounces, and had the abnormal sugar content of 21.2 per 
cent. It is evident, therefore, that the average percentage of sugar in 
the three samples is very much higher than it would have been had they 
all been normal in size. 

Another point must not be forgotten, and that is, granting that the 
samples of any locality are representative, they represent only one 
season. Thatseason may have been peculiarly favorable or unfavorable, 
and hence no section should be judged by the results of a single year’s 
experiment. The reader who wishes to study critically the data which 
follow must take all these facts into consideration, and the judgment 
which he may form in regard to any particular section must be sub- 
ject to the rectifications indicated by the variable factors mentioned 
above. 
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56 BEET-SUGAR INDUSTRY IN THE UNITED STATES. 
STUDY OF THE ANALYTICAL DATA. 


In further elucidation of the data contained in the preceding tables 
a brief discussion of them for each State is appended, supplemented 
by a summary of those secured by the experiment stations in the 


several States. 
ARIZONA. 


The samples from Arizona consist of one from Apache County, and 
six from the agricultural experiment station in Pima County. In the 
foregoing tables the averages of weight are given to the nearest ounce 
to avoid the fractions of an ounce, which would necessarily increase the 
space required for printing. Inasmuch as the weight of the cut beét is 
so easily varied by a slight difference of the position of the knife in cut- 
ting, it is evident that this method of estimation is practically sufficient. 

In the analytical data obtained from Arizona, as will be seen by 
referring to the preceding data, the mean weight of the beets examined 
was 23 ounces and the mean percentage of sugar in the samples 9.3. 
On account of the poor quality of the beets, the purity of the juices was 
not determined. The highest observed percentage of sugar in the beet 
was 12 and the lowest 7.6. 

The following report of his investigations and observations in regard 
to the sugar beets grown in Arizona, during the season of 1897, was 
made by Robert H. Forbes, chemist of the Agricultural Experiment 
Station of Arizona. 


RESULTS OF EXPERIMENTS WITH SUGAR BEETS IN ARIZONA FOR 1897. 
By R. H. Forsss, Chemist. 


Briefly stated, the average for 157 analyses of beets from all over the Territory is 
8.56 per cent of sugar in the juice, with a purity of 61.8. At first glance these are 
discouraging figures indeed, but taken as they stand they are misleading, and their 
true significance can only be gotten at by examining the whole series of analyses 
for differences due to the effect of such important factors as care and skill in grow- 
ing, different kinds of soil, differences of climate found in various localities and at 
different times of the year, and the variety of beets planted. 

In order to show the results of careful cultivation upon the quality of the beets, 
I have divided the samples received from Salt River Valley into three lots. 

The first lot consists of 13 samples grown by Dr. Claflin on the experimental sub- 
station grounds near Phenix. These beets were given the most excellent care. 
The second lot consists of 24 samples obtained from 12 growers near Phoenix, Glen- 
dale, and Mesa. These beets received a fair amount of care during growth, but on 
the average were probably not as carefully attended to as Dr. Claflin’s 15 samples. The 
third lot consists of 60 samples from the same localities, but which were cared for 
searcely at all excepting for an occasional irrigation. The results speak for them- 
selves. Dr. Claflin’s 13 samples averaged 11.23 per cent of sugar in the juice with 
a purity of 68.3. The 24 cultivated samples from other growers averaged 9.42 per 
cent of sugar in the juice, with a purity of 66.3. The60 neglected samples gave 8.35 
per cent of sugar in the juice, with a purity of 53.4. 

These figures confirm the well-known fact that intelligent and skillful care is 
essential in beet culture; more so, I dare say, than in the production of any other 
great staple, and careless or ignorant treatment of our vegetable thoroughbred will 
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inevitably end in disaster. The sugar beet is no exception to the well-known rule 
that plants, which have been developed through cultivation, if neglected or allowed 
to run wild, quickly return to their former primitive condition. 

Because of the unusual facility with which the sugar beet returns to its former 
unprofitable condition, it is evident that beet culture is a high art, and in this coun- 
try the more intelligence is required in its treatment because the conditions are in 
many ways unusual, and the rules which are successfully applied in other countries 
must be changed or modified here. 

In a genera] way, however, we may insist that deep and thorough preparation of 
the soil, careful irrigation, and repeated cultivations and hoeings as long as the 
crop will permit are no less essential here than elsewhere. 

The effect of climate is also perceptible in our analyses. Samples have been 
received from St. Johns, St. Joseph, Holbrook, Duncan, Buckeye, Thatcher, Skull 
Valley, Tombstone, Taylor, Fort Thomas, and other more elevated or more northerly 
points. Almost without exception, the beets from these places were much above the 
average in richness and purity. The richest samples we have as yet received came 
from St. Joseph and contained 16.3 per cent of sugar in the juice, with a purity of 
81; 17 samples received from the above places averaged 12.37 per cent of sugar in 
the juice, with a purity of 75.5. 

In order to make the comparison more rigid, we select the Kleinwanzlebener 
variety only from among them, and find that 7 samples average 12.4 per cent sugar, 
with a purity of 76.3, as against 10.22 per cent sugar and a purity of 67.82 for this 
same variety in Salt River Valley. 

Knowing the great influence of temperature upon the composition of the beet, it is 
difficult to lay these differences to any other cause than the cooler temperature of 
these higher and more northerly localities. 

-It is a matter of regret that arable land is so scarce in these parts of the Territory. 
Our observations, however, may guide us in obtaining better results in warmer 
localities, and in this way: Most of the Salt River Valley plantings were made in 
March and April, so that almost from the start the plants were subject to the hot 
sunmer weather, the temperature throughout the months of June, July, August, 
and September being much above the point generally regarded as most favorable 
to sugar beets. Now, it is possible that by planting earlier in the year a cooler 
temperature may be secured for the first three or four months of the life of the 
plants. Of course the risk from frost will be increased, but that there is some possi- 
bility of success in the plan is suggested by the fact that on June 14 we analyzed a 
sample of beets from Fowler Brothers, near Phenix, which gave 15.2 per cent of 
sugar in the juice, with a purity of 76. The seed for this lot was planted Feb- 
tuary 12 and the beets were probably not mature. 

We can not safely draw conclusions from a single instance, but the high percentage 
and purity in this extremely early sample are suggestive of the possible advantage 
in early planting. 

Selecting the Kleinwanzlebener beets received from the northern places and com- 
paring them with those obtained from Phenix, Glendale, Tempe, and Mesa, in the 
Salt River Valley, we obtain the following results: 


| Average | « Si Mes eee Pee Bt 
Showing effect of climate. weight Sue! am ia an jeu a CO: 
of beets. | Julce- | Beets. je cient. 
Kleinwanzlebener : | Ounces. | Per cent.| Per cent. 
From more northerly or elevated localities, 14 samples- - | 18 13535 12. 35 | 78.8 
From Salt River Valley, 18 samples.............--- = SE 18.2 10. 48 9. 69 | 69.5 
ys p | | 
| 


The average mean monthly temperatures for Phoenix, Prescott, and Fort Thomas 
during several years past are shown in the following table. Phoenix is in the Salt 
River Valley, Prescott represents the cooler northern parts of the Territory from 
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which beets were received, and Fort Thomas is in the fertile, irrigated portion of 
Graham County, in Southeastern Arizona. 


| Mean temperature. 


Jan. | Feb. FS lesa “May. June. July.| Aug. - Sept. Oct..| Midas Dees 
| _ 2 l= = Me 


| oF. | of, | oF, | of, | of, | of. 


70 79 86 | Son ao 62 


| oF, i Su | or, | | op, | oF, 
POE eyepiece se meee se 49 | ES Neue(areil ize 82 90 88 | 80 70 61 55 
PMeSCOtiti eae. sea aeene ace a ae 4 | bi | Bo G8 74 | iZeeveeD 54 42 39 
Mort homas. esse eseses | | i 49 44 
| | 


Finally, as to the soil, it is uch more difficult to trace any connection between 
the quality of beets produced and the namerous varieties of soil, for which this 
region is famous and on which they have been grown. Fortunately, however, we 
have recently completed the analysis of a series of twenty representative Salt River 
Valley soils and certain general characteristics of the soils of this region have been 
determined, 

From a chemical point of view the following statements may be made about five 
of the most important soil constituents, viz, potash, lime, nitrogen, phosphorie acid, 
and humus. 

Potash is everywhere present in abundant quantities. We have found from 0.47 
to 1.96 per cent in our samples, the lower figure being ample for a fertile soil. 

Lime also is present in great sufficiency, the samples showing from 0.57 to 4.2 per 
cent. 

Nitrogen, however, is deficient almost every where, the average for the series being 
0.048 per cent, and in only two instances rising above 0.10 per cent, which is con- 
sidered to be a needful amount to insure nitrogen fertility. 

This deficiency probably affects the richness of sugar beets less than it does their 
size. It is well known that an excess of nitrogen produces beets of an enormous 
size, but of very poor quality. In one instance we received a beet weighing 5 
pounds, which had been grown on heavily manured and abundantly irrigated soil. 
The sample gave only 1.7 per cent of sugar in the juice, with a purity of 23. This 
result was probably ines in part at least, to excessive nitrogen. 

The small average size of the beets received, however, points to a poverty of nitro- 
gen in the soil for this crop. This will hold for other crops as well as beets, and I 
am told that in one case near here two neighboring orange orchards were planted,. 
one on virgin mesa soil, the other on plowed alfalfa ground. It is stated that the 
latter orchard has prospered far more than its neighbor. This was doubtless due to 
the nitrogen which alfalfa and other leguminous crops contribute to the soil. In 
selecting beet ground, therefore, other things being equal, it would be well in this 
region to choose that which has previously been in alfalfa. 

In support of this view I would state that Dr. Claflin’s samples were grown on 
ground that had previously been in alfalfa, so that his excellent record may have 
been due in part to this cause. 

Phosphoric acid is usually present in sufficiency, though never very abundant. 
In some cases a serious lack of phosphoric acid has been noted. The average for the 
valley is 0.13 per cent. It is stated that the effect of phosphoric acid in beet culture 
is to increase the sugar and hasten maturity. It is supplied to advantage in connec- 
tion with nitrogen, this combination tending to increase the size of the beets and 
also maintain their richness. 

This desirable combination of nitrogen and phosphoric acid is found in guanos 
and in bone superphosphates, and it is probable that the application of these fer- 
tilizers will, so far as beet culture is concerned, greatly improve the soils of this 
region. The question of cost, of course, enters here, but it is one which must in any 
‘ase soon be solved. At Chino, Cal., with an exceedingly fertile soil, the need of 
commercial fertilizers is already felt, after the lands having been cropped for five or 
Six years. 
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Barn manure is of value for beets only after other crops have been grown on the 
land, and the manure thereby thoroughly incorporated with the soil. If applied 
just before planting the beet seed, it will prove injurious both to the stand of plants 
and the quality of the product. 

Humus, or vegetable matter, is deficient in all arid soils, our own among the 
number. Humus and lime are valuable Jargely because they impart better tilling 
qualities to the soil, give it greater water-holding power, and lessen the tendency to 
hardness when dry. Humus results from barn manure, and the application of this 
material with suitable precautions should be beneficial. 

As to alkali and its effect upon beets, it may be said that when the plants are once 
established in thrifty growth they will stand more alkali than most other crops. It 
has been observed also at Chino that the quality of the beets is not impaired by 
alkaline ground. It is probable, however, as a matter of opinion, that young plants 
are injured by the crust formed on the surface of the soil through the action of alkali, 
and this may account in part for the exceedingly poor stand of plants obtained in 
most of the experiments this year. Almost without exception, the reports state that 
the seed did not come up well or that the young plants died. This difficulty may 
possibly be overcome by planting earlier in the year, by using more and better seed, 
and by taking more care to keep the surface soil loose during the germination of 
the seed and the first weeks of plant growth. Salt River Valley is not excessively 
alkaline; much less so, it is stated, than the Pecos Valley in New Mexico, where beet 
culture is now attempted. 

Se much for the result of one season’s experimental work. The lessons we have 
learned are: (1) That here as elsewhere sugar beets must be grown with the utmost 
care; (2) that the cooler portions of the Territory, so far as observed, produce 
better beets than the warmer localities, and that experiments should be mae as to 
what early planting will do in these warmer localities; (3) that the Kleinwanzle- 
bener variety, so far as yet known, yields the best results in Arizona; and (4) that 
the soils of the valley stand in need of nitrogen and organic matter, possibly pbos- 
phoric acid also, and that previous occupation of the ground with alfalfa or other 
means of fertilization should be secured. 

Though many of the results are unfavorable, the occasional successes that have 
been secured show that there is ample reason for a continuance of the work. 

If, during the next year, a half dozen first-class farmers of this valley will each 
put in an acre of Kleinwanzelebener beets early in the year, on ground that has been 
in alfalfa, and will care for them as they ought to be cared for, I believe that we 
may have something much more favorable to report on this subject. 


Further details of the above experiments with beets are published in 
Bulletin No. 26 of the Arizona experiment station, issued in December, 
1897. 

The poor results obtained in Arizona are somewhat surprising, 
although in general it may be said that the climate of Arizona is too 
warm for securing the best results. The remarks made by Mr. Forbes 
in regard to careful culture should be given due consideration. The 
probabilities are, however, that inasmuch as the beets in Arizona were 
all grown with irrigation, the application of the water was of such 
a character as to prevent, in some respects, the development of the 
highest saccharine content. It may be remarked in general, in regard 
to the beets grown with irrigation, that much is yet to be learned in 
regard to the manner of supplying the water, the time at which it is to 
be applied, and the quantity which is to beused. It would be expected 
that the ideal conditions of moisture could be secured by irrigation, 
and yet in practice the results have not been the most encouraging. 
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This has been true in regard to the growth of beets in Utah and New 
Mexico under irrigation. There is no factor connected with the sugar- 
beet industry which is of more practical interest than a careful study 
of the conditions under which irrigated beets should be grown. The 
fertile soils of the arid regions are undoubtedly able to produce large 
crops of beets under irrigation, when the proper conditions are under- 
stood. Complaints have also been made in respect of the effects of 
alkali upon beets in these soils, and also of insect pests. It is impor- 
tant that a study be made of the bacteria, molds, and insect pests of 
sugar beets, together with the effects of the alkali. After allowing for 
all these conditions, however, it must be confessed that the Arizona 
data are somewhat disappointing, and unless great improvement can 
be made there is little prospect of the industry being established on a 
secure foundation in that region. 


ARKANSAS. 


Arkansas lies so far south of the beet belt as to make a discussion 
of the possibilities of beet growing in that vicinity unnecessary. Only 
two samples were received from the State, and as might be expected, 
these do not show any very favorable qualities. A few general remarks 
may be made about growing beets in warmer climates than those best 
suited to obtaining the highest grade of beets, namely: 

First, that it is quite possible to get fine harvests of beets with 
favorable tonnage per acre, 

Second, that it is possible to grow beets containing quantities of 
sugar which would have made them valuable for manufacturing pur- 
poses several years ago, before the beet reached its present high state 
of development, and 

Third, that such beets could probably be grown with great profit for 
stock-feeding purposes in all these localities. The full value of the 
beet and beet pulp will be discussed in a separate portion of this report. 

The average weight of the two samples received from Arkansas was 
18 ounces, and the average content of sugar in the beet 11.3 per cent. 


CALIFORNIA. 


‘alifornia is recognized as the principal beet sugar producing State 
in the Union. Only one sample of beets was received from this 
State, and it had a weight of 26 ounces and contained 16.8 per cent 
of sugar. All of the coast valleys of California are favorably situated, 
in respect of temperature, for the production of sugar beets, and the 
same may be said of certain lands, the limits of which are not yet well 
defined, in other parts of the State. Even in the Sacramento Valley, as 
far inland as the point of junction with the San Joaquin River, where 
the temperature is higher than that considered best for beets, it has 
been found that good beets can be grown. In experiments conducted 
on Union Island, near Stockton, Cal., during the years 1884-85, under 
direction of the chief chemist of the Department of Agriculture, very 
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encouraging results were obtained, both in the quantity and the char- 
acter of the beets produced. ‘These beets were grown upon the reclaimed 
lands of the delta of the San Joaquin at its junction with the Sacra- 
mento River. The lands were protected from overflow by strong levees, 
but the conditions were not theoretically the most favorable for the 
production of high-grade beets. 

Unfortunately, however, large portions of the coast lands, by reason 
of their contour, are not well suited to the cultivation of beets. On 
page 90 of Bulletin No. 5 of the Division of Chemistry, published in 
1885, the following observation is made: ‘‘In the interior and eastern 
divisions of California only the high Sierra regions have a temperature 
low enough for beets, and in that locality there is no land adapted to beet 
culture. The beet region of California, therefore, is confined to the coast 
valleys.” This statement may have to be modified to some extent by 
reason of the data mentioned above from Union Island. These obser- 
vations are corroborated by the analyses made by Director Hilgard, 
during 1897, of beets grown in Sacramento County. This locality adjoins 
Union Island, where the experiments conducted by the Department of 
Agriculture were made. The average size of the beets examined by 
Director Hilgard was satisfactory, and the content of sugar in the beets 
was a little over 16 per cent, with a high purity reaching almost 85 for 
a whole series of analyses. These data show that in the Sacramento 
Valley, at least where the temperature is somewhat higher than that 
regarded as most favorable, beets of fine sugar-producing qualities can 
be grown. After a careful personal study of the climatic and soil con- 
ditions in California, made in 1884, it is stated on page 100 of Bulletin 
No. 5 of the Division of Chemistry that there are in California about 
5,830 square miles of land suitable to beet culture, provided the whole 
of it could be supplied with a sufficient quantity of water. Even if only 
one-third of this area should be found eventually fit for the culture of 
beets, it would be possible for the State of California alone to produce 
nearly 500.000 tons of beet sugar and still practice a proper rotation of 
crops. In view of the fact that the beet-sugar industry has been so 
carefully studied in California, both by the agricultural experiment 
station and by those engaged in the manufacture of sugar, it is not 
necessary here to dwell further upon the possibilities of its extension 
in that State. 

COLORADO. 


The number of samples received from the State of Colorado at the 
Department of Agriculture was 174. The average weight of the beets 
received was 20 ounces, the mean percentage of sugar in the beet 
13.6, and the mean purity 76.7. The conditions which obtain in Colo- 
rado are so different from those of the Eastern States as to warrant a 
detailed discussion of the data. This, however, in the present condition 
of affairs, would be somewhat premature. It is advisable to wait until 
a more thorough agricultural survey of the State be made, under the 
immediate supervision of the agricultural experiment station. When 
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the analytical table of the data received from Colorado is consulted, it 
is seen that most remarkable differences exist in the returns from the 
different counties. Since in most cases only a very few samples have 
been received from any given county, it is not fair to make any judgment 
of the possibilities of any one county from data of so limited a nature. 
The great variations in altitude in the State, causing sharp differences 
of temperature, must also be taken into consideration. In addition to 
this, it is fair to presume that the samples have all been grown under 
irrigation, and it is impossible, in such data as are collected from the 
farmers, to determine with any certainty what the proper conduct of 
the irrigation should be. In general, the data are entirely satisfactory, 
especially in respect of content of sugar. As regards the mean purity 
of the juices, the data are somewhat unsatisfactory, since it falls more 
than three points below the minimum of good beets. This may be due 
to the great amount of mineral salts which the soils of Colorado contain, 
and to the well-known property of the sugar beet of absorbing these 
salts from the soil. For this reason, it may be suggested that in many 
cases cultivation of the sugar beet could be advantageously practiced, 
not alone on account of the profit in the beet itself, but because of the 
improvement in the soil which would result from the extraction of the 
alkaline materials. Among the counties where the samples have been 
somewhat numerous and the results most encouraging may be men- 
tioned Boulder, lying to the northwest of Denver and mostly within the 
favorable thermal area, where the average content of sugar in the beet 
was over 15, and the purity nearly 81. This most favorable result was 
obtained with exceptionally large beets, the average weight of which 
was 31 ounces. This fact makes the data even more valuable and 
suggestive. 

Another county where the data were extremely favorable, although 
the number of samples was only two, is Delta, a county lying within 
the theoretical thermal area, and where the average size of the samples 
was 20 ounces, the average content of sugar over 17, and the purity 80.5. 

Another favorable result may be reported from Garfield County, 
although the average size of the beets is a little low. The mean per- 
centage of sugar in the beets was 16.6, and the purity 83.2. This 
county also lies mostly in the thermal belt. 

In contrast with the above shouid be cited the returns from Logan 
County, showing not only small beets, but exceptionally low contents 
of sugar and purities. Logan County, nevertheless, is contained almost 
wholly within the thermal belt, which is most favorable to the growth 
of beets. The poor results obtained must therefore be due to causes 
which are not made known. 

Upon the whole, the data from Colorado are exceedingly encouraging 
and lead to the belief that there are many parts of that State where, 
with proper conditions of tillage and irrigation, the sugar beet industry 
may be established with profit. 

In connection with the work done by the Department of Agriculture, 
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itis interesting to consider the report of the director and chemist of 
the agricultural experiment station of Colorado at Fort Collins: 


BRIEF REPORTS REGARDING SUGAR BEET EXPERIMENTS FOR THE YEAR 1897, AT 
THE COLORADO STATE AGRICULTURAL COLLEGE, 


Chemical section. 


The work of the chemical department on sugar beets can be summarized brietly 
as follows: 

We began taking weekly samples on September 2. The varieties represented were 
Vilmorin, two plots; Kleinwanzlebener, two plots; Leon Brand,' one plot; and 
Imperial, one plot. The amountof sugar in the beets was determined from week to 
week. We did not find a very rapid increase as the season advanced until the beets 
approached maturity, when we observed a sudden increase of abont 3.5 per cent. 
Our samples varied greatly in their sugar content, but agreed in indicating that the 
crop in this country was not sufficiently matured to yield marketable beets before 
the middle of October. The average of the beets analyzed subsequent to this date, 
debarring one lot, the most of which were grown under unfavorable conditions, and 
a few samples which were clearly unmarketable beets, is 14 per cent, the range 
being from 10 per cent to 18.25 per cent of sugar. The coefficient of purity has 
ranged from 70 to 89, and has averaged 80.7. We believe the average percentage of 
sugar given to be high enough, but the coefticient of purity—80.7—is lower than the 
actual coefficient rather than higher.” 

Respectfully submitted. WILLIAM P. HEADDEN, 

Station Chemist. 


Agricultural section. 
(From Report of the Director.) 


In a general way it can be said that the results of this season’s work are very favor- 
able to the establishment of the beet-sugar industry in Colorado. The following 
figures are to be judged in the light of the statements that come from all the beet- 
sugar manufacturing States of the Union, that the season of 1897 was especially 
unfavorable to the industry. If in this poor year Colorado can make such a good 
showing, what may we expect of her in ordinary or fayorable years? 

The above report of the chemist of our Experiment Station gives the figures for 
the beets raised on the College Farm. But few analyses were made here of beets 
raised elsewhere, since the failure to get into our new chemical building last fall left 
the Chemical Department in poor shape for doing much outside work. 

Practically all the analyses of Colorado beets not grown at Fort Collins were 
made in the Chemistry Division of the Department of Agriculture at Washington. 
It has seemed best to give here merely a summary with reference to our local 
conditions. 

For the purpose of sugar-beet raising Colorado may be divided into five sections: 

(1) The valley of the South Platte and its tributaries. 

\2) The divide south of Denver, and the plains region where beets are grown with- 
out irrigation. 

(3) The valley of the Arkansas Hiver. 

(4) The valley of the Grand River. 

(5) The San Luis Valley. 

All these, except the second, use irrigation. There are two features of the raising 
of sugar heets that require special study—namely, the quality of the beets when 
they are ripe and the time of the year when they reach that degree of ripeness. The 


| This variety is uftknown to me.—H. W. W. 
2It is not clear what is meant by this expression.—H. W. W. 


64 BEET-SUGAR INDUSTRY IN THE UNITED STATES. 


earlier in the season they reach a profitable degree of sugar and purity the longer 
season the factory will have to manufacture the crop, and the larger the amount of 
crop that can be handled by a factory of a given size. 

Many tests were made of sugar beets dug in September, but only a few showed 
beets suited for use in sugar making. Nevertheless, the fact that a few samples, 
even by September 18, exceeded 12 per cent sugar and a purity of 80, shows that 
when our farmers are more used to growing sugar beets they can bring them to 
maturity several days, and probably two weeks, earlier than the average crop of 
1897. With the first days of October the crops ripened rapidly. 

The following table presents a summary of the season of 1897, with reference to 
the quality of the beets, and the time of ripening in different parts of Colorado: 


— sete — ee Ze 

| Samples dug be- Samples dug be- | Samples dug after 

| tween Oct. 1 and 10. |tween Oct. 10 and 15. Oct. 15. 

Section of State. = 5 : seal ame TE = ; 7 s 
Cogan jLurityco-| a . |Purityco-) «a... |Purity co- 

| Sugar. | eficient.| US": | efficient. | SUS: | efficient. 
=: Saat See, eS oe . = ciuenat Sa 

| Per cent. | Per cent. | | Per cent. 
The valley of the South Platte-.--..--- | 14.1 80.7 | 14.6 | 81.1 | 15.4 | 81.1 
The divide and the plains ..-...---..--- | 12.5 73.7 15.1 | 80. 6 14.8 | 78.3 
The valley ior bhe AtkansSaSy 2. see eam ames em oe i rele 13.4. | 77.9 15.3 81.9 
The valley of the Grand.....------..-.-- 16.3 S356) sa son cee eee |ki2:03 sess eee eee 
The San dmnis Valley, =. 25... se ae =e 13.7 79.2 12. 4 78.5 | 14.8 80.3 

| | 
IDAHO. 


The number of samples received at this laboratory from the State of 
Idaho was only seven, representing two counties. The average weight 
of the beets received was 21 ounces, the average content of sugar therein 
15.5 per cent, and the average purity 79.4. Bota in respect of size of 
the beets and content of sugar the results are very encouraging. ‘The 
average coefficient of purity is almost up to the minimum standard, and 
doubtless could be improved later on. The alkalinity of the soil, which 
has been mentioned in connection with the lowering of the average in 
Colorado, is doubtless active in Idaho. There are large areas in Idaho 
where the thermal conditions are favorable, but they are detached 
from the main thermal belt crossing the continent. There are two 
centers of thermal conditions in Idaho which serve as nuclei for deter- 
mining the conditions most favorable. One of these lies almost wholly 
in the State, and Boise City may be regarded as the center of it, and 
the other extends into the western and northern part of the State from 
the State of Washington. In general, it may be said that the thermal 
conditions in Idaho, if they alone are to be considered, are sufficiently 
favorable for the culture of the beet, in so far as the growing season is 
concerned. The data obtained, while meager, are sufficiently encour- 
aging to warrant a more thorough survey of the State, and also the 
belief that the conditions for the successful establishment of the sugar 
industry may be found wherever the character of the soil, in respect of 
contour and fertility, and the facilities for irrigation and other factors 
favorable to the growth of the sugar beet and the manufacture of 
sugar can be secured. The report of the chemist of the station contains 
much valuable information in respect of the sugar-beet industry in the 
State of Idaho, and is herewith appended: 
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RESULTS OF EXPERIMENTS IN IDAHO, 


In the first place, the results of the past season are quite disappointing and unsat- 
isfactory, due to several causes which will be eliminated largely in the experiments 
of next year. 

The climatic conditions of Idaho are quite varied, the growing season opening 
several weeks earlier in South Idaho, along the Snake River and in the Boise Basin, 
than along the Clearwater or in North Idaho. The seed furnished gratis to this 
station by the Department of Agriculture arrived late, and before it could be dis- 
tributed—May 4 to June 2—the seasun was well advanced, hence the seed that was 
planted either failed of germination, or the young plants were killed by severe 
climatic changes of heat and drought, or of cold and wet soil, which latter condition 
prevailed in the Palouse region. Much of the seed sown in our station plats failed 
togrow. The stand was irregular, weak, and of poor quality, so that the tonnage per 
acre could not be estimated with any degree of reliability. It is therefore omitted 
from the tables. 

Seed was mailed to 114 farmers, representing 41 different sections of the State, 
yet samples of beets for analysis were received at this Department from only 20 
farmers, representing 13 localities. This apparent apathy on the part of our farmer 
friends is explainable in part: In many cases the seed «id not reach its destination, 
or when planted it failed to germinate, or the young plants were destroyed by insects 
or jack rabbits. Ina few cases there was not sufficient interest manifested in the 
experiment to induce proper cultivation of the young plants, therefore no samples 
worthy of shipment were grown. 

Sugar-beet growing is a new industry to the American farmer, and he has yet to 
learn that the ordinary farm methods are not always applicable and sufficient to 
grow and mature a typical sugar beet. The Idaho rancher is not an exception. He 
has yet to learn the value of intensive methods, from the preparation of the seed 
bed to the marketing of his crop. The neglect to plow deeply, to pulverize finely, 
to place the seed with care, to thin the plants judiciously, to cut out the weeds, 
withal to cultivate and hoe the growing plants regularly, resulted in partial or 
entire failure of the experiment. The sugar beet is a thoroughbred, and must be 
given care in keeping with its regal characteristics if high sugar content and purity 
are to be attained. The successful sugar-beet grower has learned that the sucrose is 
practically hoed into the root. This knowledge and its application our farmers 
evidently were not in possession of, or the number of samples forwarded would have 
been greatly augmented. It is a matter of education, however, which will be 
overcome in time by the dissemination of information through the press, the station 
bulletin, and closer competition induced by immigration from older States, where 
better methods of farming prevail. 

The 41 samples analyzed averaged in sugar content 15.17 per cent; in purity, 87.55. 
The 20 samples grown by the Station gave in sugar 15 28 per cent; in purity, 92.55, 
The 21 samples grown elsewhere averaged 15.07 per cent of sugar, and 82.78 in purity. 
The highest and lowest results gave 19 and 10.2 per cent in sugar; and 95.10 and 
81.81 purity, respectively. 


OTHER SUGAR BEET DATA NOT HITHERTO GIVEN TO THE GENERAL PUBLIC. 


During the fall of 1894, 192 analyses of sugar beets were made by the Station, 
which gave an average of 13.7 per cent of sugar and a purity of 76.08 degrees. Some 
of the samples were large, others had been frozen, still others were immature, while 
a few varieties were not at all adapted to our soil and climate. This reduced an 
otherwise much higher average. Excluding about 20 samples, the remainder, 55 
samples of Vilmorin’s Improved gave an average of 11.77 per cent of sugar and a 
purity of 75.55 degrees. 

Forty-four samples of Kleinwanzlebener beets averaged 14.16 per cent of sugar 
with a purity of 82.80. 

Thirty samples of Imperial averaged in sugar 14.1 per cent, in purity, 85.42. 


H. Doe. 396 i) 
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Ten samples of French Red Top gave an average of 13.65 per cent of sugar with a 
purity of 82.70. 

The average of 10 samples of Lane’s was 13.44 per cent of sugar with a purity of 
81.69. 

Eight samples of New Danish gave an average of 13.83 per cent of sugar and a 
purity of 81.81. 

The highest and lowest percentages of sugar in each variety were as follows: 


Variety. Highest. Lowest. 


Per cent. Per cent. 


Wallmorinis: Sk be ioelg ea ere esee ee ee SLee ee Bie pn fe AE a certan OU cad A ae 16.6. 14.4 
KMleinwanzlebener sacs seek cote meee Si eet Coe on ec Coe eee ee, Bee eee ere | 19. 6 | 14.6 
BS eS a ie cedar iy a a hn See Oo Ee eee ae eds Ae ee Bs es eee 18.4 14.6 
Imperial 18. 2 | 10.6 
anelp eos: 205 shectes ewes eae ee aSem aro oek Dee hehe ines otis a eee ciaweme seen Eee aay (| 10.6 
Red Top 15.9 | ONT. 
Danish ¥: 225..45t nase poses eee eae ae eie cs Se Se CAO doe a Ce ene ese eee Ee ae eete 15. 2 | 10.8 


The places represented in the experiment were the University of Idaho, Cur 
d’Alene, Sand Point, Moscow, Kendrick, Lenville, Princeton, Cornwall, Genesee, 
substation at Grangeville, substation at Idaho Falls, substation at Nampa. 

The average yield throughout the State was estimated at 20 tons per acre.! 


ANALYSES OF BEETS GROWN IN 1895. 


The experiments in sugar beets for 1895 were covered by 342 analyses of beets 
grown by the University of Idaho and by farmers residing near Grangeville, Nampa, 
Moscow, Weippe, Vollmer, Palouse, Spokane Bridge, Westlake, Starner, Newport, 
Salmonn, and Paris. 

The average sugar content of the crop was 15.19 per cent; coefficient of purity, 
79,91. In the analyses were included 15 samples of red or table beets. These 15 
contained an average of 13.75 per cent of sugar in the juice and a coefficient of 
purity of 75.57, 

Several analyses were made for the purpose of determining what bearing, if any, 
the size of the sample beet had upon the sugar content and purity. Among others 
I select four varieties, and submit the results without comment: 


VILMORIN'S IMPROVED. 


Weight | Sugar in ‘Purity co- 


9: } 
es 
S18, | beet. | efficient. 
Ounces. Per cent. 
1. Large...-..----------------- +--+ 2 22 ete ere eee ee eee eee eee eee seis 21.4 14. 02 79. 96 
ONIN IY STR eee Seb 56 cacao ociece Toco cee race Sear oESocoeaee ns inr 15.2 14. 31 | 81. 26 
BTN 3 oR Ree crIsdnoos CORSE DObrmedongcia Hooupccrm cisco rac 7.8 | 14. 07 | 78. 58 
FLORIMOND DESPREZ. 
=. ee ; —— 
TRUTH onoeee ooSceenesaanscadr nssosesReaae? acbde stonsposesauedasnct are 28.7 14. 35 83. 95 
DN (0 bhib Weer Sores nen Seesero po rnoadsaecccdocoSe so omeirom ones seriom ain | 16.5 14. 46 84. 00 
9. Small Re eee cece een terg aace ciataeis tele = Sie teeterae epee eee eit ert | 10.7 14.10 80. 25 
LANE’S IMPERIAL. 
| | 
1. Tampa rec taeic,c Crate ates ctaleseinlwiaielaje tele fote (a alate iclmtal= fetal mateo ialeteiy ate fieremic | 24.1 | 13. 62 80. 92 
Da Micdaecs Sle S -SBSB eee pee usracsbcs teresa cosmos oa stiacs cesses ata 13:3 13. 69 82.17 
Si Weve OF a Oe nisin elatn sinlefo ei wale ine = imal etwim nee wpm nto fej aio sie ie imei | 8.0 | 13. 38 82. 07 
\ ate “= 
KLEINWANZLEBENER. 

CAE RRO OSE ciar ic Se OU nO ROC ape aon LCOata sodadadooser | 26.0 14. 00 84.13 

ETA MENA eee na te gens bere sae rn 17.0| 14.06 84. 72 
BMT 11-110 eee ee eH a aeiias SeeecOObn Soo couciocanlSacos Sees | 13. 0 | 13. 74 83.93 


1 This estimate, as is usual in such cases, is doubtless too high.—H. W. W. 
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ANALYSES OF BEETS GROWN IN 1896. 


The work of the year was confined very largely to the station, and consisted of a 
special effort in the way of growing typical sugar beets. The effect of deep and 
_ shallow plowing, regular cultivation, fertilization, and irrigation, as compared with 
the average treatment given the root under natural conditions as to soil, moisture, 
and cultivation, was noted. The seed bed was prepared and the seed sown from the 
21st to the 30th of May. Very heavy rains prevailed on June 5 and again on June 
9. All of the seed had germinated by June 11. The average per cent of stand 
June 5 was 10.7; June 24 it was 29; one month later it had reached 61.8 per cent. 
The crop was harvested and analyzed during October. The number of analyses 
made was 60; the per cent of sucrose in juice was 14.18; coefficient of purity, 77.30; 
yield per acre, 48,510 pounds. 

The sugar-beet experiments connected with this station during 1894, 1895, 1896, 
and the inauguration of the work of 1897 were under the direction and control of the 
Agricultural Department, the chemist being responsible only for the analytical data. 
In July, 1897, under the redistribution of the powers of the station staff, the rather 
unsatisfactory data thus collected were assigned to the chemical department for 
compilation and publication, together with the power of supervision of such experi- 
ments in the future. 

METEOROLOGICAL RECORD. 


The better to understand the possibilities of the sugar-beet industry in the Palouse 
country of Idaho, as well as other experiments that may hereafter be undertaken by 
thestation upon the ‘university farm,” the following meteorological data are included 
in this report. We are under obligations to Prof. J. E. Bonebright, meteorologist of 
the station, for the results tabulated: 


TABLE 11.—WMeteorological record for Moscow. 


a | areas | l 
Maxi- Mini- | Average P 
Month. mum tem- mum tem.) tempera- Ae | Rainfall. yea Des oe 
perature. perature. ture. TY Vetoes ANSE 8 TENG Vic 
| | | 
1894. | el = ) Per cent.| Inches. | 
Jnl Sasdceessberdoadoess | 76.0. 25. 0 47. 40 76. 0 1.38 | 8 a | 15 
wh} ssooumees ycebensesed 86.0 30.0 | 57. 40 63. 0 1.53 a 15 9 
BUC” sae sees! 2 = beinos5 asin 84. 0 32.0 | 62. 00 74.0 1. 23 3 19 | 8 
Jilly Saceee ees sees aCe Ssee 93. 0 } 40.0 | 78. 00 65. 0 -12 2 29 | 0 
Lie ee ee a 96.0 34.0 70.50 46.0 25 | 3 26 | 2 
PepLember =... 2555 - 85. 0 32.0 58. 80 72.0 89 2 | 25 3 
WEtON eR jceaelse cis =ni-/=)2 74.0 28. 0 | 40, 40 85. 0 3. 70 | 9 | 9 13 
| | | | 
| | | 
1895. | | | 
JOU os ance ne SoS KSenoee 76.0 | 26.0} 48.10 70. 0 | 1.30 | 12 13 
WIE Gee bee ene ae Seer 81.0 30.0 | 51.90 68. 0 Pah | 2 22 7 
Ui Gscesmeeeeaeeeeeconaes 96. 0 33.0 | 59. 40 52. 0 Rad) oes eee sac erro cise 
JT? pe bocads a Coes ncn aeee 92.0 41.0 | 72.70 38. 0 90 1 29 | 1 
PAUOUS temo ac ch asiccisso= 94.0 33.0 | 74. 50 47.0 32 3 26 | 2 
Sontempereer ems ene: 84.0 | 28.0 | 49.80 70.0 3.33 2 20 8 
OCOD O Mets etl = ae 74. 0 | 21.0 | 46.10 72.0°| Trace. | 2 27 | 2 
| 
1896 | 
ZA al Rigo con Seneasneoaeas 68. 0 26. 0 | CPL BB) isasmooe cad | 57 12 10 | 8 
WEA Vise cram oemetie tee act <a. 84.0 31.0 46. 50 85.5 | 3. 60 4 13 14 
PHO eee esas see at Fl 92. 0 34.0 61.10 61.7 | 2. 21 0 30 0 
Diblivetea eter sane ee 97.0 TAS OMe O40 55. 6 a 0 30 1 
PRINOTELS bs Se aiaiss are arcisis =/=/alo . 93.0 38.0 Cui 55. 4 | 1.33 0 26 5 
September. -..---..--.-.- 85. 0 30. 0 | 54. 65 72.2 | - 81 | 0 | 22 | 8 
WetO DCL a= ae 4 aninle cle 76.0 28.0 ZN BG) ae eossecce | 1.07 2 ily 12 
63. 1 36.5 49. 70 | 72. 2 - 40 0 | 19 11 
78.8 Aleit) jib ooo sesane |seesceoese 1. 20 | 0 21 10 
65. 6 46.0 | 53. 80 77.4 2.72 0 25 5 
82. 0 48.5 | 70. 00 45.4 85 | 0 26 5 
JNU rece sce ae 81.6 46.4] 71.50 40.3 35 0 30 1 
Peptember=--25-.--- 2... 69. 9 38.4) 59.20 77.6 1. 67 0 22 8 
OCtODEr. seo scc5 eo s25-550 66.4 AE hs Ab sec sllsostce. ear | 1.10 | 3 22 6 
I | | 
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The samples received from the State of Illinois by the Department of 
Agriculture were 32 in number. The average weight of the samples 
was 17 ounces, percentage of sugar 13.1, and the purity 75.5. Twelve 
of these samples were from the northern, 8 from the central, and 12 
from the southern belt. 

When judged by the few samples analyzed by the Department of 
Agriculture, it is seen that Illinois presents an exception to the estab- 
lished rule, inasmuch as the beets grown in the northern belt are infe- 
rior to those grown in the central belt. The data, however, are not 
numerous enough to base any certain conclusions upon them, and the 
usual rule is established from the more numerous analyses conducted 
by the agricultural experiment station, as will be seen farther along. 
Summarized, the results obtained at the Department of Agriculture 
from the northern, central, and southern belts in Illinois are as follows: 


Summary of analyses of sugar beets from Illinois. 


{Compiled from analyses of the United States Department of A griculture.] 


| ow | | 
| pubes | Average | Sugar in | Purity co- 
ples weight. | beets. | efficient. 
Ounces. | Per cent. | 
Northern: belt Steet ess tcaec sect sees cisleseere soem 12 19 12.6 76.2 
Central belt3. 2652.0 S 4 ase eee te Tae oe Sa Seer 8 20 13) 3 | 76.5 
Southern: belt cc 2ee. selec on Hee Fees eae wee louste ee eee eee 12 13 13. 2 | 73.3 


At the agricultural experiment station of Illinois, at Urbana, 312 
samples of beets were received and analyzed. The following summary 
shows the analytical data and the distribution of the samples by 
counties: 


Summary of analyses of sugar beets from Illinois, by counties. 


oH © x 2 oy pies 
Cis | anys Bl Ss | S a | S045 A S+4 
BQ | sa Ho = BS.) a Ho 5 
County. aa ey ao (ors | County. 2a) 4b a> la 
: Be ) on oA : SE "D5 ap D 7. 
be| te | so | Be | bE | ieee 
A ees L vin AEN a wm eee 
= ; | 
NORTHERN BELT. CENTRAL BELT. | | 
Ounces. Per ct. | ‘Ounces. Per ct. 
Stephenson. ..---.- 1 20 | 10.7 70.0 || Kankakee........ 8 24} 12.9 79.3 
Winnebago .-..--- 2 18 | 13.4 75.8 | Henderson .....-.. 1 22 9. 2 70, 
McHenry: <5 --22-- 1 19 15.1 BA ton ERM OK nae wer nem ce 4 20 11.0 75. 1 
Carrollee ea ees 4 20 13.8 NS Gad Rowe nate ota ae ate 1 10 14.4 Ts.5 
Whiteside: ....--.- 6 22 13.9 79. 2 | Peorianao.hssseees 4 24 13.0 8.1 
Ogle Sa -sereeee se 3 23 12.6 (4560|\) Marshalilen oo. 1 18 14.3 83.4) 
Tee@ Jaren ies 8 16 13.8 80.6 || Woodford ......-. 1 22 13.3 43. 1 
Dekalibress=ss-es=e 7 20 | 13.4 78.3 || Livingston --.---- 3 17 14.0 82.4) 
Dipapetaz=e-eaae 1 21 15. 6 82.2 || Iroquois .-..-.--- 50 20 11.3 75.3 
Cogkss= sa 3 24 14.5 82.7 || Hancock ..-...... 1 17 10.6 64.0 
tock Tslamdy--se-. ] 16 14, 9 $2.15 ||; Bulton) = =.) 53202 1 | 17 1L.2 TT 
Hentye-s eres eae 6 18 12.7 78.3 || Tazewell .......-. 2 20 12.3 | 78.8 
Burea seen eseneee 3 33 10.5 0625) Micieanl--.- 552-6 5 24 2.0 | 77.6 
asalle-- oa-5--s== 3] 22 13.1 Tog! || Dates he eshte 1 | a4 10:8 77.0 
Kendall 2252-2. -==- 2 14 13.8 82.8 || Adams ....--- a: 4 17 12.4} 75.5 
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Let ows 
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Summary of analyses of sugar beets from Illinois, by counties—Continued. 
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‘The average weight of the beets received was 20 ounces, the mean 
percentage of sugar therein 11.9, and the mean purity 76.4. Distrib- 
uted geographically into northern, central, and southern sections, we 
find each of the sections represented by the number of samples of the 
mean average composition indicated in the following summary: 


Summary of analyses of sugar beets from Illinois. 


[Compiled from the experiment station report. ] 


Number | 


of Average | Sugar in Purity co- 
| weight. beets. efficient. 


samples. | 


| Ounces. | Per cent. 


BNE MOMMA MO betty mayne aa eratatareiaicmacte vache mals Selec na eeiesiac cece 104 29 13. 2 79.3 
enihr Mave erate cttere is aa iS a See eae tan ance ses eee ss 165 20 11.5 75.4 
OMG eDneW Oli sam arian scinwsinc: ca. ciel ahieee ae oon Soe ee te 43 19 Till 74.7 

PASTE ISGN GUO Batae Gene aU ee DoT So 5 DO Sos Sasa ESOS ASE See 312 20 11.9 76.4 


Here we see the regular rule illustrated, and the beets derived from 
the northern are superior in every respect to those from the central and 
southern belts. It is evident, however, judged by the data obtained 
during the present year, that [linois is not so well adapted to the 
growing of high-grade beets as some of the States to the east of it. 
Nevertheless, it is quite certain that, with proper drainage, scientific 
cultivation and fertilization, and good eulture, high-grade beets can be 
grown in many of the northern counties of Illinois, and it would prob-. 
ably be safe to say that for a distance of 100 miles from the boundary 
between Wisconsin and Illinois the sugar-beet industry could be sue- 
cessfully established where the conditions of soil and factors favorable 


to manufacture are suitable. 
: INDIANA. 


One hundred and three samples were received at the Department of 
Agriculture from the State of Indiana, representing several different 
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parts of the State, but mostly from the northern portions. The largest 
number of samples, however, from any one county was from Vander- 
burg, in the extreme southwestern part of the State. The average size 
of the beets from Indiana was small, the percentage of sugar in the beet 
fair, and the purity a littie below the minimum for good beets. In 
general, the best beets were grown in the northern portion of the State, 
near or in the thermal beet belt, although a few samples received from 
the central and eastern parts of the State were very satisfactory. 
Among the counties furnishing the largest number of samples may be 
mentioned Henry, in the central eastern part of the State, from which 8 
samples were received, having an average weight of 17 ounces, contain- 
ing 13.1 per cent of sugar, with a purity of 78.5. The averages for 
Henry County in sugar and purity were almost exactly those for the 
whole State. Three samples from Marion County, in the central por- 
tion of the State, show excellent results, both in percentage of sugar 
and in purity, and having an average size of a pound. The best results 
are reported. from Stark County, in the northwestern portion of the 
State, where the percentage of sugar was 15.7 and purity 81.8. The 
beets, however, from this region were small, the average size being only 
12.8 ounees. The beets received from the agricultural experiment sta- 
tion were very much undergrown, the average weight being less than 7 
ounces. The percentage of sugar in the beets was good—15.1—and tie 
purity also above the minimum. The causes of the poor yield of beets 
are discussed farther on in the report of the chemist of the station. 
The largest number of beets from any one county was received from 
Vanderburg, namely, 40 samples. The people of this county have been 
particularly interested in the industry, and especially to Mr. H. Cordes 
are we indebted for the large number of samples received. In spite of 
the very fertile soil and other favorable conditions of culture, the beets 
had an average size of only 14 ounces, and both the percentage of sugar 
in the beet and the purity were below the minima. In general, it 
may be said of Indiana that the northern portions of the State, where 
the character of the soil is favorable, are best suited to the culture of 
the sugar beet, namely, those portions either lying in the area of favor- 
able thermal conditions, or extending to a varying distance to the 
south thereof and covering the greater portion of the northern part of 
the State. The central counties of the State, judged by the few sam- 
ples received, may also be expected to grow beets of fair quality. A 
more careful agricultural survey of the State is needed, and the data 
above are supplemented by the more valuable data collected by the 
agricultural experiment station under the supervision of the chemist, 
Mr. H. A. Huston. 


NOTES ON SUGAR BEETS RAISED IN INDIANA IN 1897. 
(From Report of H. A. Husron.) 


The early part of the season was fairly favorable to the growth of the crop. In 
many cases, however, the beets were planted quite late and were much below normal 
Size when the drought caine on in August. From the middle of August until the 
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end of the usual growing season very little rain fell. This tended to produce beets 
of high sugar content and small size. The popular interest in the subject has been 
much greater than in previous years anda much better return than usual was 
secured from the seed sent out. 

At three points in the State parties are now engaged in placing contracts for 
sufficient acreage to insure a three years’ supply of beets for a 300-ton factory. 
Reports from these localities indicate that the required acreage will be secured. 

Nearly all farmers who have raised experimental crops of beets for the past few 
years report that they believe the crop would be a profitable one at $4 per ton. This 
estimate is based solely on their own experience with the crop. 


The total number of samples analyzed at the agricultural experiment 
station of Indiana was 205. Arranged by counties, the following table 
gives the most important data connected with the analyses: 


Tests of sugar beets grown in Indiana in 1897 under the direction of the Indiana agricul- 
tural experiment station. H. A, Huston and J. M, Barrett. 
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As will be seen above, nearly all the counties represented are in the 
northern part of the State. Only a few counties are represented in the 
central and southern portions of the State. Making an average of 
the results from the different counties by sections of the State, it is 
seen that they vary considerably, as is shown in the following summary: 


Summary of results. 


Average 
Average | per cent of getter te Number 
weight. Bee cookicion® beets 
Ounces. 
Nonthem helices seen secs Snacseesestus «cs see bees 18.9 13.3 81.9 97 
Gemin abel trasmine scene aien pecan c ats odes vseee se oaces 18.5 12.9 | 80.7 67 
OUCHe tne trees aes Pha ol Ree eee sa Se aecid- = oe 14,2 10.7 78.0 41 
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It is seen that there are considerable areas in the northern part 
of the State where both soil and climatic conditions are extremely 
favorable to the culture of the sugar beet. The proximity of these 
counties to Chicago insures a market for all the products of the fac- 
tory. In many cases these counties are situated in or near the gas area 
of the State, so that fuel is comparatively cheap. All of them are 
within easy distance of the great coal fields of Indiana, and the supply 
of water and limestone is abundant. It is evident, therefore, that all 
the conditions favorable to the growth and manufacture of the beets 
exist in the northern part of the State of Indiana, and there is no rea- 
son to doubt the speedy foundation and healthy growth of the industry 
in that locality. 


Iowa. 


The thermal conditions for the growth of beets in Iowa are favorable 
over almost the whole of the State from north to south. The southern 
counties are probably a little too warm for the best results, and the 
northern counties too much exposed to severe cold weather during 
harvest time. 

One hundred and thirty samples of beets were sent directly from 
Iowa to the Department of Agriculture for analysis. 

In the results as tabulated by counties it will be observed that a 
great many of the counties are represented by a single sample, and 
therefore it is not possible to base any conclusions on the work done 
in respect of the possibilities of growth of beets in such counties. 
Benton County sent 6 samples, with an average weight of 16 ounces; 
13.8 per cent of sugar in the beet, with a purity of 76.9. Clinton 
County furnished 5 samples. The beets were very small, averaging 
only 11 ounces. The content of sugar was high, namely, 16.8 per 
cent, and the purity low, 75.8. Greene County sent 39 samples of good 
size, namely, 21 ounces; rather low content of sugar, namely, 12.7 per 
cent, and a low purity, namely, 76.3. Guthrie County sent 6 samples of 
good size, namely, 23 ounces; rather low content of sugar, 12.5 per cent, 
with a purity of 78.8. The averages for the 130 samples from the 
State are as follows: Weight, 18 ounces; sugar in beets, 13.3 per cent; 
purity, 73.7. 

Under the direction of the agricultural experiment station of the 
State, in cooperation with this Department, a large number of samples 
of seed was distributed, and 642 samples of beets sent to the station 
for analysis. Following is an abstract of the report of Prof. C. F. 
Curtiss, director of the Iowa station: 

Total number of samples analyzed, 642. 

One and seven-tenths per cent of the samples contained 17 per cent 
or more of sugar; 73 per cent of these had a purity coefficient of 80 
or above, and 50 per cent of these samples weighed 14 ounces or above. 

Four and three-tenths per cent of the samples contained 16 per cent 
and over of sugar and less than 17 per cent; of these samples 86 per 
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eent had a purity coefficient of 80 degrees or above, and 2.9 per cent 
weighed 14 ounces or above. 

Twenty-two and three-tenths per cent of the samples coutained 14 
per cent or over of sugar and less than 16 per cent; of these samples 
50 per cent had a purity coefficient of 80 or above, and 62 per cent 
weighed 16 ounces or above. 

. Forty-one and four-tenths per cent of the samples contained 12 per 
cent and over of sugar and less than 14 per cent; of these samples 
14.7 per cent had a purity coefficient of 80 or above, and 69 per cent 
weighed 16 ounces or above. 

Sixty-nine and three-tenths per cent of the total number of samples 
contained 12 per cent or more of sugar. 

The above percentages are based on the weight of the juice. 

The mean weight of the samples received at the Iowa station was 19 
ounces, the mean percentage of sugar in the beet 12.4, and the mean 
purity 76.6. The results by counties are given in the following table: 


Analyses of sugar beets grown in Iowa and analyzed by the lowa agricultural experiment 


station. 
Average Purity | | Average | | Purity 
County. weight Sugar. coef- | County. | weight Sugar. coef- 

per root. | ficient. || | per root. | ficient. 
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The results contained in the above table are not as satisfactory as 
would be expected from the-location of Iowa in respect of thermal 
and other climatic influences. The poor results obtained are due 
either to the seasonal influences, which might have been particularly 
bad for the season in question, or to some unsuitability of the soil 
or climate to the production of high-grade beets. In general, it has 
been observed that soils particularly rich in humus and of a black 
color do not produce as high-grade beets as sandy and somewhat lighter- 
colored soils. The character of the subsoil and of the stratum under- 
lying it must also be taken into consideration before we can have an 
idea of the condition of aeration of the soil and the possibilities of the 
roots of the beets extending to the proper depth. It is fortunate that 
the agricultural experiment station of Iowa will continue these experi- 
ments in a more careful manner and under more efficient control of 
the station or some of its representatives. It is evident that with the 
possible exception of the southern tier of counties a large portion of 
the State of Iowa with favorable soil conditions should produce beets 
of high saccharine strength. The causes which have depressed both 
the content of sugar and the coefficient of purity should be carefully 
investigated. 


KANSAS. 


Several years ago extensive experiments in growing beets in Kansas 
were nade at Medicine Lodge, and accounts of the work are given in 
former bulletins on this subject. At that time it was stated, in dis- 
cussing the results, that the climate of Kansas was particularly unfa- 
vorable to beet culture. The extremely dry weather to which much of 
the State is frequently subjected, in conjunction with the hot winds 
which sweep over the vast plains almost every year from the southwest, 
renders the growth of the beet extremely precarious. At times excel- 
lent beets can be grown; in fact, beets of fine character were produced 
at the time mentioned at Medicine Lodge. It is not to be expected, 
however, that from year to year beets of high grade can be grown in 
sufficient quantities to warrant the building of factories in the State. 
Nevertheless, considerable interest is taken in the work by the farmers 
in various parts of the State, and also by the agricultural college and 
experiment station. Forty-one samples were received by the Depart- 
ment of Agriculture. The average size of these samples was rather 
large, namely, 27 ounces. The sugar content was low, 11.4 per cent, 
and the purity quite low, 73.8. While it is evident that large quanti- 
ties of sugar can be made from beets of this character, it is also plain, 
without argument, that such a quality of beets would not be able to 
compete with those grown in more favorable localities. 

The agricultural experiment station of Kansas, in cooperation with 
the Department of Agriculture, also conducted a series of experiments 
and received for analysis 157 samples. <A detailed report of this work 
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will be found in the bulletins of the agricultural experiment station of 
Kansas, and the following summary sufficiently indicates the character 
of the results obtained. Thenumber of samples analyzed was 157. The 
average net weight of the beets received was 17 ounces; the average 
content of sugar in the beets, 11.9 per cent, and the average coefticient of 
purity of the juice, 77. The percentage of the whole number of beets 
containing 13 per cent of sucrose or over was 15.2. The percentage of 
beets containing 13 per cent of sugar or over, having a coefficient of 
purity of the juice of 80 per cent or over, was 67. The percentage 
of beets containing 15 per cent and over of sugar and weighing 16 
ounces or more, net, was 42. 

The analyses made at the agricultural experiment station of Kansas 
have been consolidated and tabulated by counties. The table of 
analyses follows: 


Summary of analyses of beets from Kansas. 


{Compiled from report of experiment station. | 
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Doniphan....--- is) |) al Dea Me SaGTal ee S440! RENO sea. os. |e aS | 12} 13.78 79.5 
Douglas .....--. 11 | 2} 20; 12.48 fico) Republic’. -.5- 49 | 4 18 | 10.69 | 74.5 
Edwards......-. CP) silat a ileal, Pilekial lied aN Seo see ace 6 | 2 14 11.71 74.5 
ese ine She = 14 2 | 21) 14.04 83.0 || Riley -:.-- Aissonee | 3 21) —8:98 70,3 
Ellsworth..-..--- OW Ue lesecaordlaacsocee Rooks .---=-=-- 21) 2 16 | 13.39 | 80.5 
inne se:5-2= Ga 19) 4a 14 (ane ORmshiee =a. -a~1- IO espe Ts SPA dats ees | 77.0 
Pranklim: 5... ==. Gl al 16 | 11.86 Ob ROSS =e Peas PIG |) lee 71.0 
Geary?) -2-/-- Bes (aa 13} 9.51 70.0 |; Saline ...-....- 16) 2} 9| 15.78 84.0 
Graham ........ 31 | 3 | 18 | 12.83 76.0 || Sedgwick .....- We | 8 | De |e at oe: 74.0 
Granberets ates = = 6 il 16 15. 47 78.0 || Shawnee. .----- 29 By | a5 12.19 77.3 
TAL VO Yee 2 sense - 6 GY Ree cans oncosees |, Sheridan....--- 20H] 22 2 S59; | 78.5 
Dos-sasoo4-. 6 Dy) 14s) 12883 78500 |e SnnGhe eee He | As 11.12 | 78.0 
Jackson =..<--~- 14 eta 11.17 Tes WW siiiech yee ee so i! Ws ales 13. 38 76.0 
Jefferson ....--- 6| 1] 15) 11.82) 76.0|| Waubaunsee...| 23 | 2 | fs || alee ae 77.5 
PHEWOL aa terme Vas ENO) Gls) | al IP Pee AWVPMIE =) Sooseee 6/ 1 190 elas 76 0 
Johnson...----- 14) 2 18 | 14.23 83.0 || Washington ...| 99 | 10 2) el Ono 75,2 
Labette....-.--- Bia 20 8.76) 67.0 || Wichita -...--- yf al 14 | 11.24 79.0 
anes ese 26| 2| 4| 10.17| 68.5 || Wilson .......- 36| 5| 14| 13.12| 81.0 
Leavenworth -.-- 22} 4) 12) 12.75 79.0 || Woodson ...... LOR ete 7 | 14.32 | 73.0 
WAIN COM c= =" 16 3) 28) 11.38 | 79.6 || Wyandotte ..--| Bet tl oN 14.11 | 75, 0 
Logan ......:-.- 10| 1 | 19,| 11.40 76.0 | | | | 
| 


The data obtained at the Kansas station corroborate in every respect 
those secured at the Department of Agriculture. It is evident that 
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fairly good beets can be grown in Kansas, and there are doubtless 
seasons when exceptionally rich beets might be secured. In general, 
however, it may be said that there is no immediate prospect of the suc- 
cessful establishment of the sugar-beet industry in that State, unless it 
might be in someof the extreme western or northwestern counties, where 
irrigation might be practiced, and where the altitude is sufficiently high 
to secure a lowering of the temperature. One of the great causes of 
danger, however, is found in the hot southwest winds, which frequently 
blow over the State with disastrous consequences at the period when the 
crops are growing most rapidly. It will be seen that in many instances 
individual analyses obtained in Kansas are extremely satisfactory, as 
for instance, in Elk County, where two samples, including 14 different 
beets, showed an average weight of 21 ounces, an average content of 
sugar in the juice of 14 per cent, and an average purity of 83. Another 
sample is found in Saline County, where 16 beets, forming two samples, 
showed a sugar content of 15.8 per cent in the juice, with an average 
purity of 54. In this case, however, the beets were very much under 
size, the average weight being only 9 ounces. When, however, the 
data received from the counties are compared with similar data from 
the State of New York, the discrepancy observed is so great as to 
indicate, without further elucidation, the proper locality where the first 
development of the sugar-beet industry should be looked for. 

In the light of our previous experiments, it must be evident that 
high-grade sorghum, developed from carefully selected seeds, has a 
better prospect in Kansas of being a profitable sugar-producing plant 
than the sugar beet. 

KENTUCKY. 


Only a few samples, with the exception of those sent by the experi- 
ment station, have been received from Kentucky. This State being 
situated far south of the theoretical sugar-beet belt, it is not to be 
expected that the results of the analyses would be particularly encour- 
aging. The mean weight of the six samples received was 16 ounces, 
the mean percentage of sugar 11.9, and the purity 71.5. The six sam- 
ples included four from the experiment station. The beets received 
were small, and the percentage of sugar only a trifle under the mini- 
mum which is advisable for profitable sugar making. The purity, 
however, is excessively low, and this seems to be characteristic of beets 
grown too far south, the purity coefficient usually falling in a more 
rapid proportion than the content of sugar. 

Large numbers of samples were received from the experiment sta- 
tion in addition to those analyzed above, which were grown upon the 
special plot, which will be mentioned later on, and under the most 
favorable conditions of culture. The beets which were sent to the 
Department were of good size and mostly of a favorable shape, but the 
analytical data were very disappointing, falling a great deal lower than 
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wasexpected. Ninesamples of White Improved Imperial Elite, planted 
May 8 and harvested December 9, had an average weight of 33 ounces, 
with 4.9 per cent of sugar. Three samples of original Kleinwanzlebener 
had an average weight of 23 ounces, with 10.8 per cent of sugar. Six- 
teen samples of Vilmorin’s Improved had an average weight of 25 
ounces, with 6.4 per cent of sugar. Thirty-nine samples of the Demes- 
nay variety had an average weight of 29 ounces, with 5.5 per cent of 
sugar. All of these beets were somewhat overgrown, but not suffi- 
ciently so to account for the extremely low percentage of sugar. A 
large additional number of samples had been selected for analysis, but 
the results of the preceding analyses were so discouraging as to render 
the further prosecution of the analytical work unnecessary. This sub- 
ject will be mentioned again when the experiments in the specially 
cultivated plots with high grade seeds are discussed. 


MARYLAND. 


All the analyses of the samples of beets grown in Maryland were made 
in the laboratory of this division, the agricultural station at College 
Park not having undertaken any work of this kind. The whole num- 
ber of samples received from the State was 29. The mean size of the 
beets was 19 ounces, the mean percentage of sugar in the beets 11.4, 
and the mean purity of the juices 79.1. In respect of size, the samples 
from Maryland are about the mean. The purity of the juice is almost 
up to the minimum standard, but the percentage of sugar in the beet 
is about 0.6 less than is advisable for manufacture. 

In regard to climatic conditions, as has been before intimated, the 
State of Maryland occupies a somewhat peculiar position. There is a 
considerable area along the eastern shore, next to the ocean, where the 
average summer temperature is 71°. In the western part of the State, 
after a long deflection to the north, the isotherm of 70° may again be 
found. Lying immediately south of the isotherm of 71°, in the north- 
ern portion of Maryland, are found some very fine valley lands where 
the conditions of culture may be considered favorable. These lands 
are underlaid by limestone, which in many cases comes to the surface. 
Theoretically they are a little too warm for the most successful culture, 
but lying so near the favorable thermal belt there may be reasonable 
hopes of successful culture in many localities. In the western portion 
of the State, where the thermal conditions are favorable, we find the 
mountain ranges, and the low temperature of the summer is due to the 
high elevation. The quantity of table lands upon the tops of the moun- 
tains, however, is not sufficiently great to warrant the expectation of 
the founding of a great industry. There is no doubt, however, of the 
possibility of growing very rich beets on these table lands. In general 
it may be said that the State of Maryland is not very favorably situated 
for the culture of sugar beets, but there are circumscribed localities 
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within the State where it is desirable to conduct further experiments. 
It is therefore earnestly hoped that the agricultural experiment station 
of the State will make a more careful agricultural survey of the possi- 
bilities of the culture of sugar beets therein. 


MICHIGAN. 


The southern peninsula of Michigan is favorably situated for the 
culture of sugar beets, both in respect of thermal conditions and rain- 
fall. The soil is also for the most part well suited to sugar-beet culture. 
In going northward, however, it becomes more sandy until finally the 
pine regions are aR where a soil without fertilization would not be 
sufficiently rich to produce large crops. The well-known tendency of a 
sandy soil, with proper meteorological conditions, to produce beets of a 
high purity is well illustrated in the samples which have been received 
from Michigan. In all, 450 samples from the State were sent to this 
laboratory for analysis, 400 of them being from Saginaw County and 
grown under the supervision of Messrs. Higgins & Lenders. 

In regard to the results from particular counties, attention should be 
called to the fact that the samples from Allegan were all enormously 
overgrown, the average weight of the beets being 62 ounces and the 
corresponding content of sugar and the coefficient of purity low. The 
results from Calhoun County, in the southern part of the State, are par- 
ticularly favorable, the average weight of the samples being 17 ounces, 
average content of sugar in the beet 15.8, and the average purity 83.2. 
The greater part of the samples having come from Saginaw County, the 
average data for this county are almost the same as those of the State, 
with the exception that the purity is considerably higher. The average 
composition of the 400 samples from Saginaw County was as follows: 
Average weight, 22 ounces; sugar content in the beet, 14.8 per cent, 
and purity, 83.5. For the whole State—450 samples—the average 
weight was 22 ounces, average sugar content 14.7 per cent, and average 
purity 81.1. 

The agricultural experiment station of Michigan, in cooperation with 
the Department of Agriculture, also made an extensive series of inves- 
tigations, a résumé of which is given below: 


RESULTS BY COUNTIES OF THE CULTIVATION OF SUGAR BEETS IN MICHIGAN IN 
1897. 


The following table is given containing the number of samples sent to the station 
from each county, the average per cent of sugar in the juice, and coefficient of purity 
of all samples sent. Seed was distributed in sixty-eight counties, and from the table 
below it will be seen that samples have been received from sixty-four of them. The 
average per cent of sugar in the juice of beets of the whole State, when grown on 
the proper kind of soil and from the right kind of seed, is 16.40, and the coefficient 
of purity is 84. An average of 16.40 per cent of sugar for the whole State, far 
exceeding the best districts in France and Germany, is both surprising and gr ay 


'These data are obtained by omitting from the table the Beales és sonal 
which were known to have been grown under unfavorable conditions.—H. W. W. 
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Analyses of sugar beets grown in Michigan and analyzed by the Michigan agricultural 
experiment station. 


7 | 

Total Coeffi Peunplps | ees Sugar in| (oo 

County number | Sugar in atone of ee bad | pleson | juice in | eae ae 

4 J of juice. a Al or |rgbtsoil| such | 7 

samples. I Y: Bo} ts and prop- samples. | Pp y: 

Bee nipomscedel| 
| Per cent. Per cent. 

Alten satee gee Uace eer ooh. 1 14. 22 80 | 0. 1G ee? 80 
JAIRO S eat o ened enee oe seece 3 15. 67 86 | 0 | 3 | 15. 67 86 
PAUP ON amenities ponies ncmence ae 2 15. 01 80 0 | 2 | 15. 01 80 
PAMGEIMNK aoc 8 ce Seas See 2 15. 97 82 0 | 2 15. 97 82 
JETS Sood spas osagsoaeaaeoe 8 16.77 85 | 0 | 8 16. 77 85 
LOL AR acco ace taogeades soon ose 1} 14. 10 76 | 0 | 1 | 14. 10 76 
Iti Ss SooSssenseecses Seer e 40 14. 90 81 | 0 4 14. 90 81 
ISA oo as mate Case ites nels e¥2 sie 10 | 15.53 84 | i 9 16. 00 84 
[RHO tage oes ance seeSeesbase 3 17. 88 87 0 | 3 17. 83 87 
eA Ghee eee ne Sates elaine Sa 3 16. 62 84 | 0 3 16. 62 84 
CalWoun ess se ese one ates 6 15. 82 84 | 0 | 6 15. 82 84 
(CESS Bepe so ces Ae se se icooN mee 2 | 15. 44 82 0 2 15. 44 82 
(@harlevoine-eeece es see | Ci a 87 | 0 7 17.58 87 
CIM) Fe Sectaceeoonsennosenas 2 16. 80 84 | 0 | 2 16. 80 | 84 
(Clip Day SRedeere Sates aneeeoere 4 15. 89 84 1 3 16. 05 86 
Crauwitordes wesc 5 cece esse 1 1525s 81 | 0 1 15. 25 81 
DP I@ SSP Sane are Renee Eeeeree 5 | 17.50 83 | 07 5 17. 50 83 
JBN sgescoe gscbesoseseees | 15. 02 82 0 1 | 15. 02 82 
(CleneseGles seen jaa sal aoe: | 6 | 14. 75 82 1 5 16. 14 84 
Granduilraverse|-..--2-- 0229 7 | 15.75 82 | 2 | 5 15. 91 | 83 
Gipduloiessssener eee me 6 16. 09 83 0 6 16. 09 | 83 
IS HIE CRIGSbShkson see eoRmersee 2 16. 71 84 | 0 2 16. 71 84 
HON Oasasct i eC s sos 6 | 17. 47 85 07 6 17.47 85 
Ibo lif oSs5ossceese0 sepeseaee 36 16. 43 87 | 1 | 35 16. 53 87 
Onis tes ease hoes aes ae 4 16. 36 82 | 0 4 16. 36 82 
ROS CO pn etsinnte sae Sacer atte 6 13.18 77 1 | 5 14, 22 79 
LR eset oS ae coee Store ORE 1 | 18.18 80 0 ak 18.18 80 
Nsabelilajess2--2-2—--ccea=- es 4 | 14. 09 78 | 1 3 | 16. 41 82 
MRKRON aac ce es 2 ae eee. 7 | 19. 74 74 5 2} 18. 16 86 
RGARAINAZ OO) =o eS emis anni = == 17 15. 45 82 3 14 15. 87 82 
TEGAN) ICG One ae eS > OSepoe 2 16, 91 83 | 0 2 | 16. 91 83 
NGI Ree ess aria sete ean oe 16 | 15, 55 83 | 2 | 14 15, 85 84 
WGAPGO Eee eek ate eee e sass 2 | 17.71 84 0 2 17. 71 84 
Wre@laMaws cowie. “sins a= Se 'e 3 | 18.77 89 | 0 3 18.77 89 
THEN ACO sees tose cee cece Dele 15096 85 | 0 5a) 1296 85 
HANAN SHON Se eee c= = =i 2 et 2 | 14. 34 80 | 0 2 14. 34 80 
IGOR Seb ascoeasor coo se 1} 16, 22 85 | 0 iV 16. 22 85 
MENT Dod 5c68 soodessome sess 100) 16. 11 82 2 ou 16. 91 83 
WME TMIOS= Sse io aee ene eeE eee 6) 17. 09 84 0 6 17. 09 84 
Mason ..----- Sicbsec soeroesse | 5 | 16. 54 85 | 0 5 16. 54 85 
ING SURI GK Cas Ronee See 4) 16.67 84 | 0 4| 16.67 84 
Menominee ...........------- 6-16.58 84 | 0 6 16.58 84 
WE bi RES S55 Seer See seeps 2 | 17. 62 86 0 2 17. 62 86 
MASSA Glee knee east <= =/-r dy 15.79 84 | 0 il) 15. 79 84 
WGI Ghana a eee eee | 2 | 16. 41 84 0 | 2 16. 41 84 
Montcalmes 22-20-25 2-5-5 ==) 2 | 17. 64 83 0 2 17. 6£ 83 
Maske GON a2 22-22 asset = 9 | 16. 03 85 | 0 9 | 16. 03 85 
WEEN Ea coc cab ecbasoeaesauee 13 | 16. 11 81) 1 12 | 16. 54 81 
Oakland’ sieece 2 -e-oeo=- a 7 15. 29 83 1 6 16. 26 83 
“S00 Ect eae ee ee 11| 16.54 86 0) 11] 16.54 86 
(GUUITE OT ARS sqebeeseasseoer AVA altaya 79 | 0 4) 15.15 79 
COSI Aen So ote Deon res eOSSe } 2 | 16.55 85 | 0 2 16. 55 85 
Otsemorg-1sao.e= 92 -Ase aceon 1} 18.00 90 | 0 | 1 18. 00 90 
Witawastcs< e222. <2 ne cet 14 16. 47 83 0 14) 16.47 83 
SEVIER? Gonssocsesases Seenoe= 127 | 15. 99 84 | 4 123 | 16.13 84 
Si Gti: sob s0eedee Seog snes 31 | 17. 53 83 | 1 30 | 17. 64 83 
Nislosep limes soeesaaee = st sees | 12. 16 76 | 0 1 | 12. 16 76 
Simi Gye)d sos 52 sneeGosdececsases in| 18.15 86 | 0 11 18.15 86 
Tht Galas 5 Sa Ghee Das Ieeeee 4 16. 89 83 0 | 4 16. 89 83 
TUTE) E} oeaoet one Saasemaece oe 1} 18.94 89 | 0) 1} 18.94 89 
Mans Bure nits c cso seee oe 4 13. 82 80 | 07 4 | 13. 82 80 
Washtenaw .----------------- 4 16. 10 84 | 0 | 44 16. 10 84 
\iviaiete ca -cicee bein sooereaRaaeS 9 | 16. 12 84 | iy 8 | 17. 08 85 
MGs oy lon Soe oeeeSeoboeo cess 9 | 14. 59 79 | 1 8 | 15. 25 81 
Motallet2sc es ass 2-5: | JOSS aloe aie | aR Aaa enc ston sa: | a eee eee 33 
AN CYALO ~- 2. ----=---- \sececncoce 16. 08 83 | sacescsose osonsesass | 16. 40 84 


Five samples from Oceana County are not included in results of 


they were dried and damaged by keeping. 


analyses, because 
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Interesting data in regard to cost of culture were obtained at the 
Michigan station. The plats were planted on the 8th of May, and 
harvested on the 6th of October. After throwing the dirt away from 
the beets by a plow they were pulled by hand and the leaves and stems 
removed. Owing to the deep subsoiling and thorough preparation of 
the ground, the beets were found wholly embedded in the soil, none of 
them having been pushed above the surface. The average wera of 
the beets before the removal of the necks was about 25 pounds. The 
following table gives the total labor, calculated to 1 acre, required for 
growing and harvesting the beets: 


Man and | 
team. | Man. 


Hours. Hours. 


dello ier hos Masih sta bb eS COCR eee sacar tns “Saperegs Soon aoracHanooNescnor oorseacsscse 12200) Fea steeees 
LSM CON TRE es ecia somos aoe GnoSe Opa eee sores ese sees ao Sedo s se ooh as ssob se sesesro5e BB UP |oscoac xe 
IWlenelfonGs See 52 Se donop seer no need sepa a aaorSssaen Soc ss etbsoraoosoaseesoehe fe seasreas 80) etree eet 
Ie bir ibn oe Ans ene eps SoS she see pant Conea nab Se ane cntorscenndornsesomcersser a yescacdeses ossc= 3.25 
CIT ee ates ses baeeae srs sesesepeco sé ochkosetnsoAodot soos s omeeaaaso es 115: 00M Sse 
AViravaperueyeeh Ue ert Bee Bocsommtoscee esor co saas co Dapoersascoonendooseoodssseetecoss sosesascz6 75. 90 
Tein yGSni NGG) Bebedeere ona adn Smoe Soon tacsep bounce pesado geccecosest=Sosgecd=50255 4.60 | 130.75 

AM Nee eae sibs ooacceeeaaas5Se cao gsodes eRe Shs st SoG sobs Seseosdessotass: 36.15 | 209.90 


The hand labor in harvesting was performed by boys at 8 cents an 
hour. The work of hoeing and thinning was performed by men at 124 
cents an hour. The cost of team work is computed at 25 cents an hour 
for man and team. On the above basis, the total cost of planting, eulti- 
vating, and harvesting an acre of beets at the Michigan Experiment 
Station was $29.40. The yield per acre, the percentage of sugar in the 
juice, and the purity for each variety grown are shown in the following 
table: 


Variety. isles Sugar. | Purity. 
| Pounds. | Per cent. 
MUGEN eH AAA Soocnnnnoonosoucseooorosacondoggohoonndns in kcosss arse usa’ 23, 615 | 15. 22 86 
Improved klein wanzlevpeneM ose. = eee ee eee oe oe een on ae ere ee ee 25, 678 | 16. 40 91 
Original Kieinwanzlebenter-s5-- - 22-22 ss-a< = eee eee jaekness 27, 368 | 18. 27 G4 
Government Mein ywanzlebener:=- a. soc eis ste a= eee oe ae erates 25, 648 17. 78 94 
Da Plus Riches 8 oe are ee cas oe Be ee ieee erie Bee semi | 29, 205 18. 78 92 
Government Kleinwanzlebener -.--.----- Re eee he es see ee Tacks Sas 32, 327 17.78 94 
Jaki y amie hye eey (etl See eaomc aun oon sbesa eon sopsaane Jacrose pa sossaeec 24, 500 | 15. 20 89 
IMO Gi ON ee oc oocoos oecr see See esocescst a seco beoao See asntgonns 20, 200 13.21 88 
Kleinwanzlebener On Mucha. < es. ccc sae ose aime towel anie sia elee eee ik eared nase 12.96 75 


Full details of all the pel Fake conaneea in Michigan by the 
agricultural experiment station are found in Bulletin No. 150 ef that 
station, issued in December, 1897, by Director C. D. Smith and Chemist - 
R. C. Kedzie. 

The study of the two sets of data secured at the Department of Agri- 
culture and by the agricultural experiment station of Michigan is suf- 
ficient to demonstrate the fact that the southern peninsula of Michigan 
has great possibilities for the development of the sugar-beet industry. 
When it is remembered that the most of those who grew the samples 
had had no previous experience in the matter, that no systematic 
fertilization was attempted, and that in many instances the soil was 
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improperly prepared, the remarkably favorable results obtained are the 
more convineing. It is evident that all the southern portion of the 
Southern Michigan Peninsula, in conjunction with the northern part 
of Indiana, forms an area in which the future will see a remarkable 
development of the sugar-beet industry. 


MINNESOTA. 


Forty-nine samples from the State of Minnesota were received for 
analysis at the laboratory of the Department of Agriculture. The 
mean weight of the samples received was 24 ounces, the mean percent- 
age of sugar in the beet 11, and the mean purity coefficient 79.2. 

Great variations are shown in the samples received from different 
parts of the State. One of the best series of results was obtained from 
Freeborn County, in the southern part of the State, from which twelve 
samples were received, having an average weight of 20 ounces, an 
average content of sugar in the beet of 14.1 per cent, and an average 
coefficient of purity of 82.5. 

Another good series of samples, though less in number, was from 
Ottertail County, in the western part of the State, from which four 
samples were received, having an average weiglit of 23 ounces, a mean 
content of sugar in the beets of 14.9 per cent, and a mean coefficient of 
purity of 82.1. The general average from the State was lowered by a 
large number of very poor samples, which evidently had been grown 
under extremely unfavorable conditions. 

The period of growth in Minnesota, while a little short, is neverthe- 
less favorable from other considerations, especially in the southern and 
eastern portions of the State. Toward the northwestern portion of the 
State the rainfall is somewhat uncertain, and the autumn is perhaps a 
little too cold. As has been intimated before, the chief difficulty in 
Minnesota in the establishment of the beet-sugar industry is not in 
securing a proper growing season, but in having a sufficient time to 
properly harvest and protect the beets. The sudden, and often early, 
advent of winter in the northern and western portions of the State will 
be the cause of difficulties of a serious nature in the harvesting and 
siloing of the beets. These are factors which intending investors will 
do well to carefully consider. In general, the conditions of growth are 
so favorable as to warrant the careful study of the soils of the State by 
the agricultural experiment station with a view to selecting those locali- 
ties where the conditions of culture are most favorable. In a State of 
such vast area it is far better to determine those restricted sections 
where the conditions are most favorable rather than try to establish 
the industry indiscriminately in every portion of the State. 

In cooperation with the Department of Agriculture, the agricultural 
experiment station of Minnesota conducted an extensive series of cul- 
ture experiments in various parts of the State. The general results 
of the experiments are indicated in the report of the chemist of the 
station, which follows. 


H. Doe. 396 6 
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EXPERIMENTS CONDUCTED BY THE AGRICULTURAL EXPERIMENT STATION OF 
MINNESOTA. 

The seed from which the beets were grown was obtained from a variety of sources. 
Some procured seed from the stock which the legislature directed the State treas- 
urer to purchase. About 100 pounds of seed were obtained from the United States 
Department of Agriculture and distributed by the experiment station. Some seed 
was obtained direct from Germany, while a few obtained seed from seed dealers and 
other sources. As a rule, the seed was of good quality. Only a few instances of poor 
seed were reported. There was but little difference as to the quality of the beets 
produced by the seed furnished by the State and by the Department of Agriculture, 
At the experiment station the average of four plots of Kleinwanzlebener beets grown 
from State seed showed 17.5 per cent sugar, with a purity coefficient of 86.7, while the 
average of four plots of Kleinwanzlebener beets grown from United States Depart- 
ment of Agriculture seed gave 17.4 per cent sugar and a purity coefficient of 87.8. - 

The past season has not been one particularly favorable to the production of the 
highest quality of beets. It has been the most unfavorable season in nine years. 
As a whole, however, the results have been satisfactory, and I consider them of 
unusual value, because they indicate the quality of the beets which are produced 
in an unfavorable rather than a favorable season. 

At the experiment station the average of those plots which were grown under 
normal conditions gave a sugar content of 17.4 per cent and a purity coefficient of 
87.3. 

There is one factor in our favor which I think has been overlooked in considering 
desirable locations for sugar-beet factories, and that is, we have never lost a sugar- 
beet crop from hot, dry winds, which occasionally occur in some of the prairie 
States. 

About three hundred samples of beets have been tested during the season. In 
many cases the results were lower than they would have been if the beets had heen 
properly cultivated. In one of the tables the results are given of some of the beets 
which have been grown under abnormal conditions. In one case twenty-five min- 
utes’ time was spent on a quarter acre of beets, while in another case the seeds were 
planted five inches. These results, while they possess no value as indicating the 
quality of sugar beets which may be produced in a locality, are nevertheless valua- 
ble, because they emphasize the importance of the right kind of cultivation for 
sugar-beet production. 


Sugar beets grown at the Minnesota Lxperiment Station. 


No. | No. | 


| errare | Purity | Average 
| plot. | tests. Ss“ \coeflicient.| weight. 
Highest results: Rows 18 inches apart and beets 4 | Per cent.| Per cent. | Ounces. 
inGhes UN, TOW = foe e ees eee oes eee eee cea croee nae |aonener \echooee 18.5 92.5 128 
Lowest results: Rows 30 inches apart and beets 10 
AMCHES MN LOW a rarer ale toteste mtotele a tmlote alate are lets ealeia = alte aferatel| oleate tee jossendé 14, 2 78.0 18.4 
Average of rows: 
24 and 30inches apart and beets 4 to 6 inches in row. 8 16 16.0 86.1 15.1 
24 and 30 inches apart and beets 6 to 10 inches in 
TO Wace oo ae eissinc Oa eeck ect eemees one RE Ermer 8 | 16 15.8 85.5 14.9 
14 and 18 inches apart and beets 8 and 10 inches in 
TOW. op sot soee acs Sees nee eee eee ee ee eeee eens 8 16 15.9 85. 4 14.1 
14 and 18 inches apart and beets 4 and 6 inches in | 
1) PIS BIOU REO ee On Ore eH COLE ATC BUce So oTab aod ssS85ae4 8 | 16 17.4 87.3 11.6 


The cultivation of the beets was under the supervision of the Agricultural Divi- 
sion. The analyses were all made by the chemist of the station. 

The analytical data obtained are summarized from the details of the 
chemist’s report in the following table: 


Total numberof analyses reported .-..22)- ose. - eos eee ete ae eee <a a5 oe 
Average weight of the beets (ounces). .-..-..----.--- Phe sadtisee erciie coe eee 17 
Average per cent of sugar im the julcet. 52-2 = sae ee eee ee ee 13.8 
Average coefficient of purity ..-..---...-.-- Seeceaees sipeceeccon oovee ote eee 81.8 
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The classification of results is made in several portions, namely, 
analyses of miscellaneous samples from the State at large and analyses 
of special samples from definite localities. In the analyses of mis- 
cellaneous beets collected from different parts of the State, with the 
exception of those specially mentioned below, thirty four samples were 
examined. The mean weight of the beet is not given in this table of 
analyses. The mean percentage of sugar in the juice is 14.25 and the 
mean purity coefficient 82. 

Sixteen samples grown at Mankato, Minn., showed an average weight 
of 21.9 ounces, a mean percentage of sugar in the juice of 12.8, and a 
purity coefficient of 80.2. 

Ten samples grown at Winton and Stockton had an average weight 
of 17.1 ounces, contained 13.7 per cent of sugar in the juice, and had 
a purity coefficient of 81.9. 

Kighty-three samples grown at Albert Lea had an average weight of 
16.6 ounces, contained 13.8 per cent of sugar in the juice, and had a 
purity coefficient of 82.1. 

In general, it will be observed that the results obtained on the samples 
sent directly to the station were better than those secured at the lab- 
oratory in Washington. Upon the whole, the results of the work done 
at the experiment station are eminently satisfactory, especially as they 
were accompanied with the statement of the director that the condi- 
tions were the most unfavorable, for the development of a crop of sugar 
beets, which had been known in the State since the commencement of 
the experiments in this direction, in 1888. 

The results of the analyses of the beets grown at the station are 
extremely satisfactory. The average weight of the beet, to be sure, is 
somewhat low, but this doubtless was due to an unfavorable growing 
season. The mean percentage of sugar in the beets grown in different 
plots is exceptionally fine, and the coefficient of purity in one instance 
is higher than could reasonably be expected with the best kind of 
culture. Only in one of the plots cultivated on the station are the 
results unsatisfactory, and in this case it is the coefficient of purity 
especially which has fallen below the standard. 


MIsSsouRI. 


Very extensive experiments were made in Missouri, about 4,000 sam- 
ples of seed having been distributed, and over 600 returns made. 
There were sent directly to the Department of Agriculture 324 sam- 
ples, detailed analyses of which are found in the pr _eding tables. 
The average weight of the samples received was 20 ounces. The mean 
percentage of sugar in the beet was 11.7 and the mean purity 73.5. 
Many individual samples from the State show excellent qualities, but 
reliable judgment, as intimated before, can only be based upon large 
numbers of analyses. Among the counties furnishing beets of high 
quality may be mentioned Barton, in the southwestern part of the 
State. Three samples were received from this county, all of them of 
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rather large size and fine content of sugar, the mean size being 27 
ounces, the mean content of sugar in the beet 15.3 per cent; only the 
purity in all cases was a little low, the mean being 77.3. Benton 
County, in the center of the State, also showed good results, five sam- 
ples having an average weight of 16 ounces, an average sugar content 
of 15.5 per cent, and an average purity of 77.1. The best single sam- 
ple received was from Pulaski County, in the center of the State, the 
percentage of sugar being 18.3, the purity 86.1; but the weight was 
low, namely, only 12 ounces. 

Two hundred and ninety-nine samples of beets were sent directly to 
the agricultural experiment station of Missouri and analyzed in the 
laboratory of that station. The mean results, by counties, obtained on 
analysis are given in the following table: 


Summary of analyses of beets grown in Missouri. 


[From Report of Missouri Experiment Station. | 


| 
| 
| 
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Of the whole number of samples, the percentage of those containing 
13 per cent or more of sugar in the beet was 24; the percentage of 
these beets with a sugar content of 13 per cent or over having a purity 
coefficient of 80 or over was 83; the percentage of the number of beets 
containing 13 per cent of sugar which had a purity coefficient of 80 or 
over and weighing 16 ounces or over was 68. 

The average percentage of sugar in the beet for the whole number 
of samples examined at the station was 11.1. The average coefficient 
of purity 74.9, and the average weight in ounces 25. <A tabular com- 
parison of the mean results obtained by the Missouri station and in the 
laboratory of the Department will be interesting: 


Total | 


number | Average | Sugar in ‘Purity co- 
of sam- | weight. | juice. | efficient. 
ples. 
Ounces. | Per cent. 
United States Department of Agriculture..............----- 324 20 lS 73.5 
Agricultura! experiment station of Missouri-.-....---.----- 201 28 | alate at 74.9 


As will be seen above, there is a remarkable agreement between the 
mean results obtained in the two laboratories. The average size of the 
samples received at Washington was smaller than that of the beets 
analyzed at the agricultural experiment station of Missouri, and this is 
doubtless the cause of the slightly increased mean percentage of sugar 
obtained in the laboratory of the Department of Agriculture. A general 
study of the results obtained leads to the inevitable conclusion that 
Missouri is not very favorably situated for producing beets of the high- 
est quality. It is possible to secure, in some instances, results which 
are exceptionally favorable, but that such results could be secured con- 
tinuously, and from season to season, is not probable. The data show 
that the whole State of Missouri belongs in the same category, in respect 
of growing rich sugar beets, as the southern parts of the States of Ohio, 
Indiana, and Illinois. Even the northern counties of Missouri are too 
far south to give the best results. It is evident, however, in so far as 
yield is concerned, that Missouri is probably the equal of any State in 
the Union for growing beets of fine size and large tonnage per acre. 
Unless exceptional conditions favorable to manufacture are found in 
the State, it is not probable that the sugar-beet industry will gain a 
foothold for some time in competition with the more favorable local- 
ities farther north and east. 


e MONTANA. 


Only four samples were received from the State of Montana at the 
laboratory of the Department of Agriculture. The average weight of 
_ the samples was 20 ounces, the mean percentage of sugar in the beet 
14.4, and the mean purity coefficient of 77.8. 

Analyses were also made by the agricultural experiment station of 
Montana. JT ifteen analyses were made of samples grown on the 
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grounds of the station. The average weight of the samples was 14.8 
ounces, the mean percentage of sugar in the beet 16.2, and the mean 
coefficient of purity of the juice 81.9. Thirty samples grown in the 
Gallatin Valley had a mean weight of 22 ounces, a mean content of 
sugar in the beet of 13.7 per cent, and a mean coefficient of purity of 
76.4, Kight samples grown at Livingston had an average weight 
of 24.7 ounces, with a mean sugar content of 13.5 per cent in the beet, 
and a coefficient of purity of 74.3. Nine samples from Kalispell had a 
mean weight of 32 ounces, a mean content of 15.5 per cent of sugar in 
the beet, and a mean coefficient of purity of 76.2. Four samples of 
beets from Missoula had an average weight of 32 ounces, a mean per- 
centage of sugar in the beet of 12, and a mean coefficient of purity of 
75.6. Four samples of miscellaneous origin had an average weight of 
23 ounces, an average Sugar content in the beet of 12.7 per cent, and a 
coefficient of purity of 74. The whole number of samples analyzed by 
the agricultural experiment station of Montana was 70, with a mean 
weight of 23 ounces, a mean content of sugar in the beet of 14.7 per 
cent, and a mean coefficient of purity of 77. 

The results obtained at the experiment station show what can be 
done by careful culture, and indicate that Montana, under proper con- 
ditions, is capable of producing a fairly good sugar beet. The data in 
general are sufficiently encouraging to warrant the agricultural experi- 
ment station of the State in making a more thorough and careful agri- 
cultural survey of the possibilities of beet production. 


NEBRASKA. 


Thirteen samples grown in Nebraska were received at the Depart- 
ment of Agriculture for analysis. The mean weight of the samples 
received was 29 ounces, the mean percentage of sugar in the beet 12.9, 
and the mean purity coefficient 76.9. The studies which have been made 
in Nebraska have been so thorough in previous years that it would not 
be advisable to make any deductions from so small a number of samples 
as was analyzed. In connection with the work done at the Department, 
the following report of the chemist of the agricultural experiment sta- 
tion of Nebraska may be considered: 


RESULTS OF EXPERIMENTS IN NEBRASKA. 


We distributed seed to 433 persons. Of these 158 responded, either by sending 
beets or written communication, or both. Of the 158, 106 returned samples of 
beets for analysis; 52 reported failure to secure crop. Of the 52 reporting fail- 
ures, 14 said that the seed failed to germinate; 14 ascribed failure to dry weather; 24 
gave various reasons for failure, 13 stating that the crop was destroyed by grasshop- 
pers; 4 lost their crop by reason of stock incursions, and 7 through general neglect. 

Putting these figures in the form of percentages: 36.4 per cent of those receiving 
seed responded in some way; 67 per cent of those who reported to us sent beets for 
analysis; 26.9 per cent of failures were attributed to dry weather; 26.9 per cent of 
failures were attributed to poor seed; 25 per cent of failures were caused by grass- 
hoppers; 7.7 per cent of failures were caused by cattle; 15.4 per cent of failures 
were caused by general neglect. 

The results of analyses showed an average of 12.34 per cent of sugar in-the juice 
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with a purity coefficient of 75. The highest per cent of sugar in juice was 16.8 with 
a purity of 78.5. The lowest was 4.6 per cent with a purity coefficient of 45. 

Beet seed was sent into sixty-seven counties and beets were received from thirty- 
six counties. 

The average results obtained agree very closely with those secured 
in the laboratory of the Department of Agriculture. 

So long a time has elapsed since sugar-beet growing was commenced 
in Nebraska on a large scale that it is possible to form some idea of 
the adaptability of that State for beet growing. The soils of Nebraska 
are mostly very fertile, with a fairly level surface, and are well suited in 
this respect to beet cuiture. The climatic conditions, as will be seen 
by consulting the map, are somewhat variable, and the rainfall in parts 
of the State is scant and in all parts of it very uncertain in respect of 
distribution. Periods of extremely wet weather are apt to alternate with 
long droughts. Hot winds may be expected over many parts of the 
State during the period of most rapid growth, and these winds are 
extremely injurious to all kinds of vegetation. The winters are apt to 
come on early and with severity, rendering the harvesting season some- 
what precarious. There is no doubt of the fact that good beets can be 
grown under favorable conditions in Nebraska, but the uncertainties of 
the season are such as to indicate that there will not be a very 
rapid expansion of the industry in that State until more favorable 
areas have been thoroughly exploited. For details in regard to 
Nebraska the reports of the agricultural experiment station of 
Nebraska, at Lincoln, may be consulted. For about eight years this 
station has been engaged in the study of this question, and has pub- 
lished numerous and valuable bulletins, many of which can still be 
obtained by applying to the director of the station. 


NEVADA. 


A. large portion of the State of Nevada, in fact the whole of the 
northern and western parts, lies within the thermal area suitable to beet 
culture. Twenty-one samples of beets were received at the Department 
of Agriculture from Nevada, the average weight of which was 25 ounces, 
the average content of sugar in the beet 16.6 per cent, and the average 
coefficient of purity 81.1. These samples all came from the parts of the » 
State lying within the favorable thermal area. The agricultural experi- 
ment station of Nevada, at Reno, also made an investigation of the 
possibilities of growing beets in that State, and has submitted a report 
on the subject. In all, twenty-two samples were received at Reno for 
analysis, the average weight of which was 25 ounces, and the average 
content of sugar 16.9 per cent, the purity not being given. These data 
show a remarkable agreement with those obtained by the Department 
of Agriculture. The beets were grown entirely under irrigation. Some 
of them, however, received only one irrigation and others as high as five. 

The results obtained at the station itself were in the highest degree 
Satisfactory. The total number of samples grown and analyzed at the 
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station was ten, the mean weight of the beets was 19 ounces, and the 
mean percentage of sugar 18.9, purity coefficient not given. 

Mr. Stubbs, the director of the station, in submitting his report, 
states that he distributed 90 pounds of the seed received from the 
Department to thirty farmers residing in fifteen counties. Only five of 
the thirty farmers sent samples for analysis. One reported failure from 
stock breaking into the field and destroying the crop; one, failure from 
lack of water, and one stated that the samples of seeds sent him did 
not arrive. Mr. John Harrison reports that there are 20,000 acres of 
land in a single body such as he used for growing his beets. 

All the samples sent to the Department of Agricluture by Mr. Harri- 
son, ten in number, were from Humboldt County; the average weight 
of the samples was 21 ounces, the mean content of sugar in the beets 
18.8 per cent, and the mean coefficient of purity 83.1. It is evident 
that, if such beets as these can be grown in that locality, the 20,000 
acres of land suitable to beet culture would suffice to maintain a large 
factory, which must of necessity prove eminently successful if fuel, 
limestone, and water can be had in snfficient abundance and sufficiently 
cheap to operate it. The cultural results in Nevada are of the high- 
est significance. This State, which is devoted chiefly to mining, has 
very small agricultural interests, but if a few areas capable of irriga- 
tion, like that at Lovelocks, in Humboldt County, can be found, Nevada 
should become a beet producing State. The establishment of this agri- 
cultural industry could not fail to be of immense benefit to the Com- 
monwealth. There is no other State in which the reports are more 
favorable, although it may be said that the number of samples is not 
sufficiently large to carry absolute conviction. Nevertheless, the .uni- 
form excellence of the samples can not be the result of accident, but 
must have been due to the favorable influences of soil and climate. 
The agricultural experiment station of this State will do well to make 
a more careful survey, and especially to map out the localities where 
the contour of the State is suitable to beet culture and where water 
can be obtained. 

NEW JERSEY. 


As has been before stated, New Jersey is traversed from the south 
toward the north by the mean isotherm of 71° for the three summer 
months. A portion of it is therefore within the theoretical thermal 
belt for beet growing. In general, it may be said, however, that the 
temperature will be found a little too warm to secure the best results. 
On the other hand, the soil of New Jersey is of a sandy nature, suited 
to the growth of a beet with a high purity. 

The data which have been collected during the season from New Jer- 
sey are encouraging. The whole number of samples received from the 
State was 31, the average weight 16 ounces, the mean content of sugar 
in the beet 14.2 per cent, and the coefficient of purity $81.4. Essex and 
Mercer counties each furnished seven samples; the results in Essex 
County were fairly good, but in Mercer County were poor. Ocean 
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County furnished eight samples, with a high average percentage of 
sugar and purity coefficient, but with a weight only half the normal. 
No investigations were made by the experiment station of New Jer- 
sey, but Mr. James B, Vredenburgh, of Jersey City, conducted some very 
careful experiments at Freehold, in Monmouth County. The following 
report of Mr. Vredenburgh is interesting and contains valuable data. 


RESULTS OF EXPERIMENTS IN NEW JERSEY. 


May 20, 1897.—I had one-quarter acre clover sod plowed and prepared for planting. 

May 22.—I had planted four kinds of beet seed, viz, a strip of 111 by 2 feet 9 
inches or seven one-thousandths ef an acre in imported Vilmorin. 

A similar strip in imported Kleinwanzlebener; a similar strip in Government seed, 
and the balance of the quarter acre in cattle beets. 

I fertilized the whole plot equally with 300 pounds of phosphate. I weeded the 
beets twice, cultivated them five times, and gathered them November 1. 

I had one of each kind analyzed each week, commencing August 3, by an expert 
chemist, the result of which I herewith inclose: 


Weight. 
Varieties. When | Without 
gathered.| tops. 
Pounds. | Pounds. 
ERR ERVANINO TIM rennin = ete mae chia a ts ccletel tne cle cieee sbicislaw io hice oetcraaes EEEMISES eek a oc 258 | 239 
Phe iGo vere enits<-( 4 sa) ssc oe actos sew eisies 2c aeis'c clin wisinictn s wis ain coals atglc eels eel 279 258 


Phe kleinwan 7 BDenOr 8.2 scence aac ctm ace eeca se am ncma ate cate woes eke 236 220 


The Vilmorin, therefore, produced at the rate of 174 tons to the acre, without tops; 
the Government, 18 tons to the acre without tops; Kleinwanzlebener, 15 tons to the 
acre without tops. 

It will be seen that by far the best result came from the Vilmorin, ye purity of 
the juice in the analysis of November 1 being 88.20. 

This latter result was from an average of three beets, one small, one middle size, 
and one large. 

The cost of the labor, fertilizer, etc., on the one-quarter acre was about $15. 


Resuits on farm at Freehold, Monmouth County. 


Weight of the beet.| FP aa ee oy 
Date. Marked. =A ——_— Purity ee 
With |Withtop| Inthe | Inthe | @Zelent. 
top on. | cut off. beet. juice. 
1897. Pounds. | Pounds. 
171 . 088 10. 45 11. 30 80. 14 
384 161 11.15 12. 50 83. 30 
481 168 11.75 12. 55 79. 40 


251 
093 
704 
724 
587 
391 
491 
292 
097 


000 a IMA eee aeeqone|laaaacess 
545 9. 80 10. 60 80. 60 
329 11. 40 12. 00 83. 90 
311 12. 40 13. 10 84. 50 
505 14, 30 15. 60 83. 40 
923 10. 40 11. 25 81.50 
000 10.10 10. 35 77. 24 
058 9. 90 10.55 78.47 
700 12. 40 13. 25 84. 30 


Government 
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eM) NAOT Gee Ss ouiasee Saou c OO COU EE eee Ereer 706 474 14. 20 15. 65 64.10 


373 13. 50 14. 50 82.00 
037 11. 90 12.70 81.90 
715 14. 30 14, 95 83. 50 
757 12. 40 13. 50 78. 00 
000 13.10 13. 80 83. 10 
. 958 14, 30 15. 35 88. 20 
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Excluding the analyses made before the 20th of September, which 
would be anterior to the manufacturing season, and including all of 
those made after that date, we find that the sixteen samples analyzed 
had an average weight of 27 ounces, a mean content of sugar of 12.5 
per cent, and a mean purity of 82.3. These data, obtained by Mr. 
Vredenburgh, in conjunction with those secured from the analyses of 
the samples forwarded to Washington, indicate the possibilities of suc- 
cessfully establishing the industry in the State on the lands which are 
particularly suited thereto. As before stated, however, the danger from 
a Slightly too high temperature must be expected, and while good 
beets, capable of yielding high percentages of sugar, and with high 
purities, may be grown in New Jersey, it is scarcely probable that they 
will reach as high a grade as those grown farther north. 


NEw MExIco. 


Only three samples grown in New Mexico were received at this 
laboratory for analysis. These were all grown in Mora County by the 
La Cueva Ranch Company. ‘The average size of these samples was 
small, but the content of sugar and the coefficient of purity of the juice 
were high. In connection with this work the report of the director of 
the agricultural experiment station will be found of interest. 


RESULTS OF EXPERIMENTS IN NEW MEXICO. 


TABLE 1.—Analyses in the chemical laboratory of the New Mexico Experiment Station 
prior to October 25, 1897. 


Number Average 
Average 
; of sam- sheng | percent 
Locality. ples ana- welgll ot sugar in 
lyzed. : the juice. 
New Mexico Agricultural Experiment Station, Mesilla Park: Pounds. 
Teta Ke GUS) OL 18) ASA aie cope dea Sesccinsococdacbocdassdasese 31 121 11. 02 
sks Geyr ey WO Yeon osc gaso so aebt ao doconcoosenonacossosesas+ 31 1.53 12. 47 
Blue Water: 
1S PAVE LCDS 1 ntsiaencnonnsopnoagontacnedsactacoenssssecessgons 4 1.38 10. 50 
LE Age CUS Gon GW cope oonbnoaa coo seanacocesadeansesdos sascoase 4 1. 63 12.70 
JNU T OEE Oe Soe eae pdoe = ce sno oUbe SHC peR cede bS- esedcocosnechdcsbose 3 1.73 13.16 
Pint) Meee apa conse <SOCtneCbGocdcnnoder sonbescoor bancasbadeoeeads Uf 1. 06 14.10 
OF BE ASR eA CHES OL ROD EO COMBS OMmObocSoDoOc mokopSassasoccessaes 3 1. 04 17. 03 
I DO (ebsapoe SHS er adea skint soos osemdsoccaD tonSeseaASeosSsecas cdc 1 1. 60 12. 60 
Chapham is. s--eccsee nace ene ee ee ee see sees ame eee eee 1 1. 60 15. 10 
Tulaross 32-552 2c~28 oes ee soe eee cate sc ce seen ecco aceon seem bnG 2 1.98 11. 20 
JAMURONY sero esa arse oe otaiate cine ialete stata aie caret emia aerate ete (ela 1 1.18 11. 50 
Maxwell: City): 22-20-25 sbicee cs cence aes satneeteicce cea aeaccaeacsas 3 2.77 14.15 
Hatehisoss28.d% tbs tees eves ace nc cece cee eee mien aee ae eee neeeae 1 2.35 11.50 
SOCOrro 2. 2ano ce ccleiscbok Dercinionice oe eases oe cram toate anne manceeeeae 1 -48 15. 50 
1 Bf) QS) 0) bine eee AeA Boeaac Sane see eon doceboe aaocecuancocgs 1 -55 16. 20 
Blossburgiccd soo coon ween o oe ae ee sede sees seca n oreo teeter 1 3.55 10. 80 
Aztec Sa Beane DLabION ss =~ tee a ciele SEIGCOFOOEDGOoec Modoperinds 1 1.85 14. 60 
IASVOTAP ES; OUC sees soe visiacecisics Saeeeies atone als iaies ease eer 96 1.61 13. 18 
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TABLE 2.—Analyses in the chemical laboratory of the New Mexico Experiment Station 
between October 25 and November 15, 1897. 
Number Average 
5 , of sam- | Average | per cent 
Be 2a Cornea ples ana-| weight. | sugar in 
lyzed. the juice. 
Pounds. 

Aztec Subexperiment Station ......... shoserod) pilld Ite) saagnescessce 5 1.5 16.8 
J DENTISTS cea SaaAS Sin amb Taor a Seno be. Senses) pear GT) aS seen are ae 6 1.9 17.6 
DEN EL he sen etno 4 Sess qen 55586 Jone See eee ee eerte MO resech tecte ncn 1 1.9 1355 
Bln e) Wishes gk «ests fase es ccc seni ce osckse Walencigeee sss oes 4 355 10.6 
BONGHilas Saeem metas oe hasan ee else eieleisicisiae sae eetyainls Bernalalloj ee. a2 o-e- 2 2, 12.5 
WHA VIGEES oe toa see aceon aides oe see ess se an Monel eee. oe 1 2.8 13.5 
SHAS UBER SWOP 88 me = eam ae alae elena ee =| ee G10) Soa eaacaecde seme 1 3.2 aly) 
FEIN GES PII Pees cies ais oe cara ce sine win ele claws WGINCOMM ee ees ee eine 1 a 13.5 
Ratoni aera eras Olle haaeee ek SOUS OL Colfax: 22258322 85555. 2 21: ep i 
Maxwell City soe nic cc ces cae cec meme Some ceeclerie ences (i) q-nées Seeasooee 1 iletel 15.3 
MOLEC Yo se eee ees Soe aoe ade sae Baan afeewee (1D) Bagcancotnsasoee 1 sal 15.4 
DiWeconmound esses: eee en eee as | GD) sendétocesasonade 1 1.6 13.9 
ate hye steep enan tees cr nate seme ese ce MonavAna, ss -cc3. cs. = 1 Ly) 16.5 
SEU DO eaopococpeda deEee ocbceebebeocecmeseceer Santa Fe........--.--- 5 1.0 15.9 
GD aBb see seisec ceists Sas 5 See saeiac ences eases oes Oi ss52. 5 socssuct 1 1) 14.9 
WGACUCV Al: sacle cmatsisc sus ws oom oe eesceatee seems IMOLRs -Aneacoc ccs sata's 6 iff 17.6 
COTO ee eteteluceiee ei cine ticisisicicie orsieieiaicieeinieeicteieeioerace "PAROS Soh tt 2 cake oles 1 TBE 18.6 
PASVOIA POS; OUC zis oon .5.cc ceca sacle deinetinase|eesac eso sclscaseeeeceas 40 1.7 15.3 
TABLE 3.—Analyses in the chemical laboratory of the New Mexico Experiment Station 


between November 15 and December 20, 1897. 


| 


Number Average 
oe 1 of sam- | Average} per cent 
ocality. SomarG ples ana-| weight. eae in 
lyzed. the juice. 

New Mexico Agricultural Experiment Station, | 

Mesilla Park. Pounds. 

IFAT VOB LEON OV; «16 352.322 casein casos Zasscs - DonarANgyvesie sess 31 1G 13.9 
HMEVORLCCSUEC Ma iseas tteetis codon Sense ae |sactene« seteesneaeee eee 2 1.6 13.9 
San plecamenn motgmanked! no jo. Joes cece es [Gonewmneccnetes seepeen oe 1 15D 17.4 
WWitrOUS ema e nee mec eat cca occces lesan cs Moray ss-sseseseeen ene 1 .8 12.0 
WG ACTIOV Ase biaris Oe se Semi aos siacie cwie «sind seine nd | scene pean aconssceedee 2 1d 15. 6 
EOS PIUEMIAN ese eat sisciaialctaicice(e vcitcise cols cee ea Valeneias-s.2---2-5- =. 1 ya 14.5 
IBIUGRV ahem re See see ances Leac sacs seem cele OO soaqcaesadsoccsec: 4 1.2 13. 8 
ROS Welles eer Seek eeiemetac snes Ses cceccws secens Chavezeee-eseasa-eee 3 Toi 13.8 
a rermaniias. sasse ssh cries sews salvia Sens 5 | Mddy isso 35 s22ee eet: 3 152 13.5 
SAMOA Osea eee eter isaiaae sare Sekine cise sclecice ane Santa Weeseees neers 3 .8 18.0 
CSP AN OLB cet ees oat ade wae ktctea otidoes!| Selene Go \ete eh ace eee: 5 1.6 14.1 
JIG Guihs sbece cede So ecee cae Beet pee eee Sadan se-se- eee ee 1 2.2, 13.0 
Las Vegas Subexperiment Station ............. San Miguel -.-.....2.- 1 1.6 17.6 
PACE AP ABN OUC wastes fo th sea cee se mle bss [Ss soseheeise cr sachets eu. 83 1.6 14.1 


Our work is still in an incomplete condition, as we have not had time to estimate the 
coefficient of purity and consider some other points in connection with these analyses. 
I beg to call your attention to the fact that nearly all of the beets analyzed here were 
grown by farmers who had had no previous experience in growing beets, and whose 
habits of farming are extremely loose. We can say definitely that if these beets 
had been grown under such conditions as would be expected to obtain upon a well- 
regulated farm, the results would have been very much more satisfactory. We know 
that the conditions under which the most of the samples grew on the station farm 
here were not of the most satisfactory kind, as we are trying experiments on time 
of planting, time of harvesting, variety testing, deep and shallow plowing, different 
modes of irrigation, etc. It is now established beyond a doubt that New Mexico 
can grow large crops of sugar beets, containing a yery high percentage of sugar. 

Located at Eddy, in the southeastern part of the Territory, there is already estab- 
lished a sugar- beet factory, doing a successful and profitable business. 

In the northern portions of the Territory coal is comparatively cheap, and the 
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completion of a railroad now in process of building will very materially cheapen 
coal in the southern part of the Territory. 

Limestone seems to be scattered pretty well throughout the Territory, and while 
we have not had time to go fully into this subject, the few analyses that we have 
made indicate that the Territory affords limestone of a very good grade. We have 
just taken a survey of the limestone and waters of the sugar-beet districts. The 
question of water is engaging our attention, too; and we believe that water of fairly 
good quality can be secured. 

There is a lively interest taken in sugar-beet work in all parts of the Territory, 
and from the tables herewith inclosed the most favorable locations can easily be 
selected. Particular attention should be called to the Rio Grande Valley, especially 
the northern portion, and the Animas Valley. This latter has an extensive and 
abundant supply of very good water, but at present no railroad. This valley seems 
to be a very promising section for the production of sugar beets. See Aztec’and 
Farmington in the tables. 

The soils of the Territory contain, I think, about the average amount of nitrogen 
and phosphoric acid and about the usual amount of potash. They have a decided 
advantage over the soils in the rainfall districts, because the fertility is largely kept 
up by the plant food contained in the irrigating water, and nearly all that once gets 
on the soil remains, as very little, indeed, is lost by leaching and drainage. 

We expect to publish a bulletin about the 1st of February, giving our results in 
detail. 

The analyses which were made by the chemist of the agricultural 
experiment station of the samples received by him are classified in 
accordance with the time at which they were made, Ninety-six analy- 
ses made prior to October 25 showed an average weight of the samples 
of 26 ounces, with an average content of sugar in the beet of 12.5 per 
cent. The purity coefficient of the juice is not given. 

Forty samples analyzed between the 25th of October and the 15th 
of November had an average weight of 27 ounces, with an average 
content of sugar in the beet of 14.5 per cent, the purity coefficient 
not being stated. 

Highty-three samples analyzed between November 15 and December 
20 had an average weight of 26 ounces, and an average content of 
sugar in the beet of 13.4 per cent. The purity was not given. 

It is evident that there are many localities in New Mexico where the 
conditions of temperature are most favorable to the growth of beets. 
There are also large areas of fairly level land which are capable of irri- 
gation. Wherever the temperature of these regions is sufficiently low 
to permit the proper development of the beet, and where sufficient 
water for irrigation can be secured, there is reason to believe that the 
industry may be established and prove to be fairly profitable. While 
the summer days in New Mexico are not so long by an hour or more as 
in the regions farther north, the amount of sunshine which the growing 
beet will receive is practically as great as in more northern localities, 
because of the comparative absence of cloudy and rainy days. The 
remarks which have already been made in regard to the growth of 
beets on irrigated areas apply to New Mexico. This is a subject which 
demands the most careful scientific study, and the work which is now 
doing by the agricultural experiment station of the Territory is certain 
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to bear excellent fruits in the near future. New Mexico is provided 
with a beet-sugar factory in the extreme southwestern portion of the 
Territory, and thus a practical demonstration of the possibilities of 
beet growing can be made. It is difficult to secure definite data from 
this factory, but from the meager reports received it is believed that 
the season’s work has not been so successful as had been expected from 
the results obtained during the preceding year. Accounts have been 
received of a mold or fungus attacking the beets, and it is also evident 
that the true principles of irrigation have not yet been thoroughly 
worked out. There should not, however, be anything discouraging in 
accidents of this kind, as the conditions, upon the whole, are such as 
to warrant the expectation of final success. 


NEw YORK. 


On January 16, 1894, in addressing the New York Farmers Club on 
the subject of beet sugar, I used the following words: 

The plateaus of the great West subject to irrigation are especially suited to the 
production of sugar beets. The same is true of the lands of certain portions of 
Nebraska and Dakota, of lowa, Minnesota, and Wisconsin, of northern Illinois, Indi- 
ana, Ohio, and New York. Recently, in passing over the valley of the Genesee River, 
I was particularly struck with the quality of the soil and its suitability to beet cul- 
ture. The valley of the Genesee is only a type of hundreds of thousands of acres in 
New York which could be profitably devoted to beet culture. 

At that time practically no experiments had been made to determine 
the suitability of the soil and climate of New-York for producing high- 
grade beets. In fact, not until the last year has any systematic attempt 
been made to ascertain the capabilities mentioned above. In the spring 
of 1896, in conversation with a committee of the board of trustees of the 
agricultural experiment station at Geneva, I urged upon them the 
desirability of studying the capabilities of New York for beet produc- 
tion. In 1897 the Department of Agriculture, in cooperation with the 
experiment stations at Geneva and Ithaca, conducted a series of inves- 
tigations throughout the State of New York, which has given data of 
extraordinary interest and importance. 

The climatic conditions, as respects temperature and rainfall, affecting 
the State of New York have already been discussed. It has been seen 
that there are two areas in which the thermal conditions are particu- 
larly favorable, separated by a large area where the mean summer 
temperature is less than 69°. It has already been pointed out, how- 
ever, that a lower temperature than 69° is still highly favorable to the 
production of beets of superior excellence if coupled with conditions 
which permit their maturity and harvest in time to avoid the severe 
frosts of winter. These conditions exist in a marked degree through- 
out the whole of the region in New York lying between the Hudson 
River on the east and the Great Lakes on the west, excluding the 
extreme northern portion, where the altitude and mountainous char- 
acter of the country preclude the possibilities of beet culture, The 
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whole of the area named, therefore, where the contour is favorable and 
the character of the soil suitable may be regarded as a prospective area 
of sugar-beet culture. 


SAMPLES RECEIVED AT THE DEPARTMENT OF AGRICULTURE, 


From the seed distributed to farmers in different parts of the State, 
225 samples of beets were received at the Department of Agriculture 
for analysis. The mean weight of these samples was 21 ounces, the 
mean percentage of sugar in the beet 15, and the mean coefficient of 
purity 82.4. Every county in the State reporting results showed favor- 
able data. The counties having the largest number of samples of 
course gave data which are the most instructive. 

Cattaraugus County supplied 15 samples, with a mean weight of 18 
ounces, a mean percentage of sugar in the beet of 15.1, and a mean 
coefficient of purity of $1.9. 

Chautauqua County furnished 45 samples, with a mean weight of 21 
ounces, a mean sugar content in the beet of 16.6 per cent, and a mean 
coefficient of purity of 82.7. 

Erie County sent 37 samples, having a mean weight of 19 ounces, a 
mean content of sugar of 15.9 per cent in the beet, and a mean coeffi- 
cient of purity of 83.9. 

Oneida County was the source of 22 samples, with a mean weight of 
14 ounces, a mean sugar content of 13.6 per cent, and a mean coeffi- 
cient of purity of 81.8 

Ontario County furnished 22 samples, having a mean weight of 17 
ounces, a mean content of sugar in the beets of 15 per cent, and a mean 
coefficient of purity of 83.4. 

Yates County supplied 15 samples, having a mean weight of 23 
ounces, a mean sugar content of 12.7, and a mean coefficient of purity 
of 79.6 

The uniformly good properties of so large a percentage of samples 
collected in the promiscuous way made necessary by the method of 
the experiments show beyond question the favorable auspices under 
which they must have been grown. 

In addition to the special plot work on high-grade beets which was 
conducted under the supervision of the Geneva station, cooperative 
work by the Department of Agriculture, in conjunction with the 
farmers of the State, was aiso carried on. From the whole number of 
packages of seed distributed by the station, 135 samples of beets were 
received for analysis, and the results obtained, without distinction of 
locality, are shown in the following report of aecier Jordan: 


RESULTS OF EXPERIMENTS IN NEW YORK. 


The number of samples reported is 135, which came from a sufficient number of 
points in the State tomake them fairly representative of the conditions prevailing. 

I make no report to you of the production, because in most instances, whenever 
the tonnage was reported, the figures appeared to us to be unreliable because of the 
methods used in reaching them, 
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Kleinwanzlebener. 


Beets con- | Number rei Coefti- | Average 
taining of sam- | P caatiii cient of |weight of 
sugar. ples. aie r purity. | one beet. 

= eet. 

Per cent. | Ounces. 
E12 4 12 TOvp) || 920. 
12-13 1] 13 73.4, | 18 
13-14 10 13.8 80 14 
14-15 11 14.7 80.3 | 17 
15-16 15 15.8 84.3 | 14 
16-17 11 16.5 CE eSy mal| 16 
17-18 13 17.6 85. 2 | 14 
18-19 3 18.5 85.9 | 13 


Vilmorin Improved. 


| : 
Number | a uerane Coefiici- | Average 
few tele scene hand on weight of 
samples. | Pane an purity. | one beet. 
| | Ounces. 
3 yale 75 16 
5 12.8 76.7 24 
9 | 13.8 82.4 19 
8 14.8 83 16 
17 | 15. 6 82 16 
9 | 16.6 87.5 15 
6 pales 85. 4 18 
2 18.6 83.8 24 


My chief anxiety with regard to the development of the sugar-beet industry in 
New York is that farmers shall not reach unwarranted conclusions concerning the 
profits of their side of the work. I have no reason to believe that the industry will 
prove more profitable to our farmers than the production of several crops which we 
are now growing. I recognize, of course, the benefits of adding to our list of crops 
another one which will have a ready cash market. 

There appears to be a move all over the State for the establishment of factories at 
desirable centers, and promoters are already in the field who are, as a rule, urging 
the farmer to invest in beet sugar-factory stock. Iam very much afraid that there 
will be serious misdirection of capital, which will not only cause the farmer to 
lose money, but seriously disappoint him in regard to the benefits from growing 
sugar beets. My judgment is that the matter should be discussed by those who take 
the lead in the matter in the most conservative way, and both farmers and business 
men should be severely cautioned to proceed slowly and only after extended and 
careful investigation. 

A carefully grown crop of sugar beets yielded on the experiment station farm 
this season at the rate of 164 tons per acre, carrying 15.2 per cent sugar in the 
beet and 16 per vent in the juice. No dependence should, in my judgment, be placed 
upon the reports of yields of 25 and 30 tons per acre of high-grade beets in this 
State. 


In studying the report of Director Jordan we see that of the Klein- 
wanzlebener variety only four samples out of the whole number fell 
below the minimum of 12 per cent of sugar in the beets, and of the 
Vilmorin variety only three. This is without doubt aremarkable show- 
ing of excellence, in so far as the content of sugar is concerned. The 
caution of Director Jordan to proceed carefully in this matter, and 
with a due study of the factors, is perfectly in harmony with the tenor 
of the reports which have been issued by the Department of Agricul- 


96 BEET-SUGAR INDUSTRY IN THE UNITED STATES. 


ture, on the subject of beet sugar, from time to time during the past 
fifteen years, and is deserving of careful consideration, both by intend- 
ing investors and farmers. Our reports have constantly dwelt upon 
the danger of misdirected enthusiasm and failure to study properly all 
the factors entering into any enterprise connected with the manufacture 
of sugar. 

The agricultural experiment station of Cornell University, at Ithaca, 
also cooperated with the Department in the experimental work in New 
York. Four hundred and twenty-five samples were received for analy- 
sis at the experiment station at Ithaca. The data obtained on analysis, 
arranged by counties, are given in the report of Director Roberts. In 
this report the percentage of sugar in the juice of the beet only is 
given, the mean being 16.9. Converting this number into terms of 
the sugar in the beet, the percentage becomes 16.1, which is one point 
higher than the mean percentage of sugar in the samples from New York 
analyzed by the Department of Agriculture. The coefficient of purity, 
83.5, obtained at the Ithaca station is only a little over one point higher 
than that secured from the analyses by the Department of Agriculture. 

Director Roberts, in his report, estimates that the mean yield per 
acre obtained in the State of New York was 17 tons, but as his esti- 
mate is made upon the returns made by the farmers, many of which 


are evidently too high, it is not final as a source of deductions in, 


regard to the average yield which may be obtained. It is not at all 
likely that an average yield of 16 tons per acre could be obtained, even 
by the best culture. 

The counties furnishing the data with the most weight are Broome, 
Chautauqua, Erie, Genesee, Monroe, Steuben, and Wayne. Chautau- 
qua County, especially, is to be regarded on account of the mean data 
being based upon 122 separate samples, in which the mean percentage 
of sugar in the juice was 16.8, and the mean coefficient of purity, 83.5. 
The next highest number is furnished by Genesee County, where the 
mean percentage of sugar in the juice from 62 samples is 16.6, and the 
coefficient of purity, 82.9. Monroe, with 59 samples, showed a mean 
sugar content in the juice of 17.2 per cent, and a mean coefficient of 
purity of 83.9. Erie County, with 38 samples, gave a mean content of 
sugar in the juice of 17.9 per cent, and a mean coefficient of purity 
of 86.3. Wayne County furnished 27 samples, having a mean content 
of sugar in the juice of 16.7 per cent, and a mean coefficient of purity of 

2.9. Broome County sent 25 samples, containing 16.2 per cent of 
sugar in the juice, with a coefficient of purity of 81.8; and Steuben 
County furnished 24 samples, containing 16.2 per cent of sugar in the 
juice, with a coefficient of purity of 82.6. Following is the report of 
Prof. Roberts: 

_ The 500 pounds of sugar-beet seed sent us by the Department of Agriculture 


were distributed to over 300 farmers of the State, with directions as to preparation 
of the soil, planting, and cultivating. During the growing season, the larger part of 
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the plats was inspected by an officer of this station and observations made as to 
the general conditions found. 

The season was a favorable one, and in nearly all cases the beets made good 
growth, and that the per cent of sugar was satisfactory will be shown by the table 
of analyses given later. 

It is safe to say that the citizens of New York State, both capitalists and farmers, 
are thoroughly awakened to the importance of the subject of the manufacture of 
sugar from beets. During the season one factory has been in successful operation 
at Rome, N.Y. Other factories are contemplated, and at the present time agents 
are in France negotiating for machinery to be used in a large factory to be erected 
the coming season. 

Officers of this station attended eight meetings of farmers and capitalists to give 
information and advice as to the advisability of locating factories in certain sections 
of the State. Abundance of capital is ready to be invested once the success of the 
industry is assured. Farmers feel that in the raising of sugar beets a new avenue 
is open for them, and in most parts of the State favorable for the growth of beets 
they are heartily favoring the new enterprise. 

When the various experimental plats were harvested, agents from this station per- 
sonally superintended the taking of the samples and the calculations of yield on 178 
of the plats. To those farmers whose places we were unable to visit directions were 
sent as to how the samples should be taken and the yield estimated; so it is believed 
that this report of results is a fair statement of what can be done in New York State 
in the way of raising sugar beets. 

The necessity now seems to be the education of the farmers in the system of 
intensive culture necessary for the successful raising of the beets. The farmers 
appreciate the importance of this instruction, and are eager to learn. It is safe to 
predict that the manufacture of sugar from beets is to be one of New York’s promi- 
nent industries in the near future. 

The following report is furnished by our chemists, summarizing the results by 
counties: 

Report of sugar-beet experiments in New York, 1897. 


dal i} Total 
ete tans Purity number Soar iz |, Purity | number 
County. Sugar 10 |ooetiicient of sam- County. aitaerer \coetticient, of sam- 
Juice. | of juice. ples ana- care of juice. | ples ana- 
| lyzed. | lyzed. 
Per cent. Per cent. 
PAD AT Yrs aisin cis siasiee = 17. 25 86.6 1 || Oneida.........-.. 16, 16 82.1 | 4 
Broome’... 2... 16. 23 81.8 | 25 || Onondaga ........ 17. 40 86. 6 1 
Cattaraugus ..----- 16. 94 84.5 154) | sOnleans\tose ese 17. 20 86. 1 3 
Chylga:s-oteis 22 17. 34 84.3 LON POSWOS0S ae -aseey== 14.45 | 76. 1 1 
Chautauqua..---. - 16. 83 83. 5 | 122 || Saratogs...-....5. 20. 25 86.6 1 
MNO ls tie ee eciats,s 17. 93 86. 3 38: |) schnylers-=-5-- =. 16, 26 79.7 2 
Genesee .-.--..-..- 16. 62 82.9 | 62'|| Seneca... 72-52. 4- 16. 58 | 83. 2 5 
HMerkimere: cic. 13. 85 79. 2 | 1 ||| Stewbeny--- =" > --- 16, 24 | 2. 6 24 
Jefferson ....-....- 16.16 81.0 | 3) || iO eases eee eee 18.73 | 82.7 2 
Livingston .....-... 19. 25 85. 6 | 1 |) Lompleing sees seer 17. 49 | 3.1 8 
MNonroe 4/2es. 5 2c. 2 17. 22 83.9 | 50) Waynes apeeaume= | = G3 745) 82. 9 27 
Montgomery..--.-- 15. 08 79.3 | 3 | | 
INGA Paras tte ee 23 17.31 83. 4 | 7 Average .--.| 16, 89 | 83. 5. | 42, 
| | 


From the foregoing data, the conclusion is inevitable that the State 
of New York stands among the first in the Union in its capabilities of 
producing beets with a high content of sugar and a high purity. The 
meager data at hand also show that a fair tonnage per acre can be 
secured, It is evident that with proper fertilization and rotation of 
crops the fertility of the soil can not only be maintained, but even 
increased, so that it is not unreasonable to expect, under the best con- 

H. Doe, 396—7 
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ditions of culture, that the mean tonnage per acre produced in the 
State of New York will be quite equal to that of the best sugar regions 
of Germany. Judging by the data obtained from a single season 
alone, there is no sugar-beet producing country of Europe that can 
compete with the State of New York in the richness of its beets. Ifa 
factory, constructed on the best approved modern principles, and with 
every facility for converting the whole of the sugar into marketable 
form, could be supplied with such beets as were grown in the State of 
New York during the season of 1897, it would be capable of placing 
upon the market 240 pounds of pure granulated sugar for every ton of 
2,000 pounds of beets entering into manufacture. When, in addition 
to these facts, are considered the cheapness of fuel, the abundance of 
labor, the proximity of markets, and the importance of the dairy indus. 
try in its relations to the refuse of the factory as a feed, it is seen that 
there is no place in the United States which offers more favorable 
inducements for the development of the industry. 


ELEVATION OF REGIONS OF NEW YORK SUITED TO BEET CULTURE. 


A contour map of the State of New York, showing the elevations 
above tide water, is found in the fifth annual report of the meteoro- 
logical bureau and weather service of the State for 1893. The eleva- 
tion in the region of the Catskills in some places reaches an altitude of 
3,000 feet. Immediately west of this mountainous region, and extend- 
ing to Binghamton on the south and almost across the State through 
the south central portion, there is a large area in which the average 
elevation is 1,000 feet. In the southwestern portion of the State there 
is a considerable area the elevation of which is 1,500 feet. The region 
of the Adirondacks and the northeastern portion of the State has 
various elevations, but as these regions are probably too far north for 
successful beet culture they do not interest us here. Starting from 
Albany with an average elevation of 100 feet and following the 
course of the New York Central Railway, we pass through an area a 
large portion of which is below 500 feet in elevation. From Rome 
through Syracuse and as far west as Lyons the average elevation is 
less than 500 feet, with the exception of small areas. From Lyons to 
Buffalo the average elevation is above 500 and less than 1,000 feet. 
Immediately along the shores of Lake Ontario the average elevation is 
less than 500 feet. Passing to the south near Rochester, along the 
Genesee Valley, is a considerable area below 500 feet in elevation. 

An interesting description of the physical contour of the State is given 


in the report mentioned above as taken from the work ot Prof. Arnold - 


Guyot. This description is as follows: 


The following outline of the orography of New York is substantially as given by 
Prof. Arnold Guyot. Further details are exhibited by the accompanying relief 
map. 
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The mass of the State is a triangular table-land elevated 1,500 or 2,000 feet above 
the ocean, and may be considered the northeastern extremity of the plateau which, 
in this latitude, forms the western half of the Appalachian system. The natural 
limit of this belt toward the west and north is the large depression of Lakes Erie 
and Ontario, and which continues down the course of the St. Lawrence River to 
the ocean. In the east the table-land is terminated by the deep valley occupied by 
Lake Champlain and the Hudson River, while southward the highlands extend 
without interruption into Pennsylvania. The eastern edge along the Hudson and 
Champlain valleys is formed by a series of mountain chains more or less isolated 
from each other, and bearing the highest summits in the State. They are: The 
Highlands, which cross the Hudson at the limit of the coast region; the Shawan- 
gunk and Catskill mountains, on the western bank of the river, and the system of 
the Adirondacks, covering the territory between the St. Lawrence and Champlain 
valleys. Within this eastern wall the true mountain chains cease, but the remain- 
der of the plateau is indented by numerous valleys, the bottoms of which are 
generally several hundred feet below the common level, and which are separated by 
high ridges. A remarkable feature is the deep transversal cut which forms the 
valley of the Mohawk and Lake Oneida, opening a channel from the low country of 
the Lake region to the Hudson valley, and thus dividing the main plateau into the 
distinct masses of the Appalachian and Adirondack systems. 

A subdivision of the central or Appalachian highlands is due to the deep channel 
of Seneca Lake, extending from the plains bordering Lake Ontario southward to 
the valley of the Susquehanna. The two sections of the highlands thus separated 
are here designated as the eastern and western plateaus, the former extending from 
the central lakes to the Hudson Valley, and the latter westward from the central 
lakes to the depression of Lake Erie. 


NortTH DAKOTA. 


Only four samples were received from North Dakota, the average 
weight of which was 25 ounces, and the mean percentage of sugar in 
the beet 10.5. On account of the low coutent of sugar, purity coeffi- 
cients were not computed. 

No report has been received from the director of the North Dakota 
station in regard to any work which has been carried on by that station. 
The data of the four samples received are likely to be misleading, as it 
is evident that North Dakota is capable of producing very much better 
beets than are indicated by the data in the analytical tables. 


NORTH CAROLINA. 


By consulting the map it may be seen that there are many localities 
in North Carolina where the thermal e -nditions are favorable for the 
growth of high grade beets. It is doubtful, however, whether upon the 
summits of the Allegheny Mountains, where these conditions exist, a 
sufficient area of suitable soil could be secured to warrant the expecta- 
tion of establishing successfully a beet-sugar industry in that State. 

Only seven samples were received from North Carolina by the Depart- 
mentof Agriculture. The mean weight of these samples was 23 ounces, 
and the mean percentage of sugar in the beet 9.1. On account of the 
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low polarization of the samples, it was not deemed necessary to make 
a computation of the coefficient of purity. 

No analyses were made at the laboratory of the experiment station 
of North Carolina during the year, although the director of the station 
has been much interested in the work, and proposes to continue it 
another season. 

OHIO. 


Sixty-eight samples of beets grown in Ohio were received at the 
Department laboratory for analysis. The mean weight of these beets 
was 22 ounces, the mean content of sugar 13.8 per cent, and the mean 
coefficient of purity, 79.1. Grouped by belts into northern, central, and 
southern, the character of the beets grown in Ohio and analyzed at the 
Department of Agriculture is shown in the following table: 


Summary of analyses of beets from Ohio, by belts. 


Number | 4 ver age | Sugar in Purity 
Belts. 0 lecerent Tat coefti- 
samples. | Sees pots cient. 
| Ounces. | Per cent. 
INOrihoermibe ltses -cee sa sceeee eam iat abioe See tee eneromsemcee= 42 | 21 14.1 79.9 
Central helts2 2-5 oe as eas ee cee oe cec ees oun seceere meee 19 23 13.6 78.5 
Southern Pelti 2s. os el osd senses ce ccscce ws cess ne oe wew ener, nt 26 12.7 VET 


It will be seen from the above that the northern belt of the State 
produced the best beets, both in content of sugar and purity, and in 
this respect the data obtained by the Department corroborate in every 
particular those secured by the Ohio Experiment Station mentioned 
below. It is evident, from a consideration of the two sets of data, that 
the northern portion of Ohio offers favorable inducements, both for the 
culture of the beet from an agricultural point of view and by reason of 
cheapness of fuel and the facilities of transportation from the manu- 
facturing point of view. It is evident, however, that the central and 
southern parts of the State, as is the case with Indiana and Illinois, 
should not be exploited with the purpose of investing money in the 
beet-sugar industry until the available localities in the northern regions 
are entirely occupied. 
~ With the cooperation of the Department of Agriculture, the agri- 
cultural experiment station of Ohio distributed a large quantity of seed 
to farmers in that State, and from the seed so distributed 607 samples 
of beets were forwarded to the station and analyzed. The results of 
the analyses by counties are given in the following table: 
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EXPERIMENTS CONDUCTED BY THE OHIO AGRICULTURAL EXPERIMENT STATION. 


Summary of results of sugar-beet investigation for Ohio, 1897. 
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a Not included in average of State. 
b Some samples were received without name and address of grower. 
It will be observed from the above table that the number of samples 
analyzed was 607. Only 554, however, of these samples figure in the 
averages for the State, the others having been rejected for computing 
purposes by reason of certain abnormalties which they presented. The 
Ohio results are exceedingly encouraging from every point of view, 
with the exception of purity alone. The average weight of the beets 
was 867 grams, equivalent to 30.6 ounces. .The average per cent of 
sugar in the expressed juices was 14 per cent, equivalent to 13.5 per 
cent in the beet, and the average coefficient of purity of the juices was 
78.7. The most interesting grouping of the samples is shown at the end 
of the table, particularly so because in the State of Ohio the most favor- 
able theoretical thermal conditions prevail only in the northern counties. 
The grouping of the total number of samples into three portions, repre- 
senting the northern, central, and southern sections of the State, shows 
in a convincing manner the effect of thermal conditions on the sugar 
content of the beet. ~The northern counties furnished 392 samples, 
with an average weight of 834 grams, equivalent to 29.4 ounces, with 


102 BEET-SUGAR INDUSTRY IN THE UNITED STATES. 


an average percentage of 14.3 per cent of sugar in the juice, equivalent 
to 15.6 per cent in the beet, with an average coefficient of purity of 79.4. 
The middle section furnished 146 samples, with an average weight of 
924 grams, equivalent to 32.6 ounces, with a mean content of sugar of 
13.9 per cent in the juice, or 13.2 per cent in the beet, and a mean 
coefficient of purity of 78, The southern section furnished 69 samples, 
with an average weight of 892 grams, equivalent to 35 ounces, a mean 
percentage of 12.8 per cent of sugar in the juice, or 12.2 per cent in the 
beet, and a mean coefficient of purity of 75.3. 

It is seen by the above that there is marked improvement, both in 
the percentage of sugar and the purity of the juice,in the beets in Ohio 
as we advance from its southern to its northern border. 

The results of the work of the experiment station of Ohio have. 
already been published as Bulletin No. 90 of that station, and interest- 
ing details connected with the above data can be found therein. The 
bulletin also contains interesting maps, showing isothermal lines and 
conditions of precipitation in the State. The remarks of the authors of 
the bulletin, namely, Mr. A. D. Selby and Mr. L. M. Bloomfield, on the 
general character of the results are interesting and are found below: 


Taken as a whole, these analyses seem to indicate that beets of good quality may 
be grown in most counties of the middle and northern sections of Ohio, and, further, 
that many portions of the southern section may be adapted to sugar-beet growing, 
although on the whole less promising than more northerly districts. The analyses 
from Fayette, Pickaway, Ross, Pike, and Perry counties appear encouraging. The 
sugar content in Ross County is decidedly reassuring, though the purity is slightly 
below the standard. Judging by the samples, this might have been greatly improved 
by more careful culture and better selection of typical specimens. The unfavorable 
results in Greene and Montgomery counties are not taken to indicate what may 
really be done in these counties. For the southern section, and particularly the val- 
ley districts, further trials should be made. Close planting should be practiced on 
rich lands. 

For the middle section, as a whole, good sugar beets may apparently be grown 
when growers have learned what to avoid in planting and culture. The low aver- 
ages in samples from Mercer, Hardin, and Coshocton counties may not certainly be 
taken as conclusive evidence of conditions unfavorable to sugar-beet culture. Those 
reported from sandy soils in Mercer County show a fair purity. The results from 
Belmont, Muskingum, and Tuscarawas counties point to better things in the eastern 
counties than previously anticipated. More trials in this region another year are 
certainly warranted by these analyses. 

As anticipated from previous trials, it is the northern section which makes the 
most favorable showing as a whole. Samples were received from every county of 
the northern section except Trumbull, Mahoning, Hancock, and Allen. A sample 
was received from Columbiana County after the tables had been completed. While 
the lake shore district shows to good advantage here, the counties situated along 
the snmmer isothermal of 70° F. are but slightly, if at all, inferior, though repre- 
sented by a much larger number of samples. Ottawa County gives a low purity 
with a high sugar content, 15.7 per cent. It will be noted that a large number of 
samples is not conducive to extremely high averages in the tables. 

In fact, practically all the counties of the State show a rather high sugar content, 
14 per cent in juice when all are averaged, and it is to the coefficient of apparent 
purity that -we must direct our attention to discover differences. Under all the cir- 
cumstances an ayerage purity of 78 and above may be taken as fairly satisfactory 
for the present year’s analyses. 
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It is to be borne in mind, when these results are considered, that the percentages 
were obtained for the most part in comparatively fresh samples, from which only 
the leaves had been removed. Topping the beets, as for factory use, was not encour- 
aged, owing to the risk of water loss by evaporation. This has led, possibly, to 
lower percentages than where beets were topped and sent considerable distances by 
mail. While the actual sugar content would be but slightly, if at all, reduced by 
loss of water, the apparent sucrose per cent would be changed. 


OKLAHOMA, 


Only one sample of beets was received at the laboratory of the 
Department of Agriculture from Oklahoma. The average weight of 
the beets composing the sample was 10 ounces, the mean percentage 
of sugar in the beets 11.8, and the coefficient of purity, 72.5. The 
director of the agricultural experiment station has submitted the fol- 
lowing report of the analyses of 21 samples, showing a mean percent- 
age of sugar in the juice of 12, and in the beet of 11.4, and a mean 
coefficient of purity of 65.3. The mean coefficient of purity as obtained 
at the experiment station of Oklahoma is phenomenally low. These 
data, taken in connection with the climatic conditions which prevail in 
that Territory, are sufficient to indicate that there is no prospect of 
establishing a beet-sugar industry in Oklahoma. 


RESULTS OF EXPERIMENTS IN OKLAHOMA, 


Seed and culture directions were sent to farmers in each county, and the number 
of requests for seed quickly exhausted the available supply. But twenty-four 
reports were received and twenty-one authentic samples examined. Of the three 
total failures reported, one is stated as due to flood, another to drought, and the 
third to hail. The yield, judging from the vague and indefinite reports which I 
have been able to secure, varied greatly. It seems that in many cases the seed was 
sown too far apart in the drills and that but little regard was paid the culture- 
directions sent out. In general, a poor stand was secured, and the majority of those 
reporting are not enthusiastic as to the prospects of the sugar-beet industry in 
Oklahoma. 

I inclose a tabular statement of the results of analyses of beets. The low coeffi- 
cient of purity of the juice is especially noticeable. 


Analyses of sugar beets grown in Oklahoma Territory, 1897. 
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OREGON. 


No samples of beets were received at the Department from the State 
of Oregon during the season. Previous analyses of beets received 
from that State have shown uniformly a high content of sugar and a 
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high coefficient of purity. The agricultural experiment station of Ore- 
gon for several years has devoted a great deal of time and attention to 
the study of the sugar-beet industry in that State and published valu- 
able reports on the subject. Mr. G. W. Shaw has prepared a résumé 
of the work of the station and of the Department, which contains the 
summaries of the work done, with various comments on the data 
obtained. This report is given below. 


RESULTS OF EXPERIMENTS IN OREGON. 


In his notes on the analyses of beets for the season of 1891, Dr. H. W. Wiley, chem- 
ist of the United States Department of Agriculture, said: ‘‘ The samples from Oregon 
are uniformly rich in quality, and if they truly represent the capabilities of the 
State there is certainly a bright future for the sugar-beet industry on that portion 
of the Pacific coast.” This was said relative to a series of 33 analyses made at the 
United States Department of Agriculture, which gave the following average results: 
weight, 644 grams; sugar in the juice, 14.5 per cent; purity, 82.2. 

It was to obtain a decided answer to the question, ‘‘ Does Oregon possess the requi- 
site conditions for the manufacture of sugar from beets?” that the writer, as chemist 
of the Oregon Experiment Station, began a series of experiments with beets in 1891, 
which were continued in 1892 and again in 1897. The results of these investigations 
are here briefly set forth, more detailed account of which may be had by applying 
to the station for Bulletin No. 44, 

The sugar beet does not differ from other plants in requiring certain conditions of 
climate and soil to give favorable results. In foreign countries both of these ques- 
tions have been pretty satisfactorily settled, but in some parts of the United States 
the plant seems to thrive under very different conditions than obtain in foreign 
countries. Notably is this true concerning the rainfall, as is illustrated in the case 
of California and Utah, as well as in the experimental culture in Oregon, as will 
appear later; hence foreign countries can not be taken as representing the only 
conditions under which the root will thrive. However, it does there thrive and these 
conditions can by no means be ignored. It also thrives, and that splendidly, in 
our own California, hence her conditions can not be disregarded in a consideration of 
this question. Let us examine Oregon’s condition of climate and soil that, if pos- 
sible, we may obtain some a priori ideas on these lines. : 

The season for the growth of beets may be divided into three periods—that of 
germinating, that of plant formation, and that of sugar storing. The following is 
a comparative table showing the temperature averages for Germany and certain 
parts of Oregon during these periods: 


Average temperature for periods of growth. 


Average temperature. 
Period of growth. | : | Willam- | s 

i ee eras. | ette Soules 
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| 


Taking as a basis Dr. McMurtrie’s mean isotherm for sugar-beet culture at 70° for 
June, July, and August, Dr. Wiley, in his report upon beet culture, gives a map of 
the United States, showing 100 miles on each side of this isotherm, within which area 
favorable results may be looked for. 
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Tt is in the rainfall of the State that we find the greatest seeming deviation from 
those portions of the world which are taken as typical beet-producing regions. This 
seeming difference should not be considered as a too serious drawback, nor would it 
appear so to those acquainted with all the conditions. The average amount of rain- 
fall does not differ much from that of the beet-growing regions of other countries, 
yet it is not so evenly distributed. It must be borne in mind, however, that the 
soils of Oregon are much different with respect to their retentiveness of moisture, 
and that for all our crops the necessary moisture nearly all falls during the ‘‘ wet 
season,” and for this reason we do not usually consider the monthly rainfall as bear- 
ing so close relation to the crops as it does in most other States, but rather are wont 
to consider the seasonal precipitation as the more important factor. In this respect 
ours is similar to the condition which obtains in our sister State, California, in 
which the beet industry has reached a high state of development. 

Champion and Pellet consider phosphoric acid as an indispensable base for the 
formation of sugar in the beet. They classify the order in which the plant food is 
indispensable as follows: (1) Phosphoric acid, (2) lime, (3) nitrogen, (4) potash. 

It is foreign to our purpose to discuss, at this time, the soils of Oregon to any 
length, but in connection with the last statement I desire to direct attention to 
the fact that the soils of Oregon are well—yes, abundantly—supplied with phos- 
phoric acid; that they surpass those of France in lime and equal them in potash. 
Below are contrasted analyses of some of the French sugar-beet soils with those of 
the natural divisions of this State and those of California. These results, I think, 
speak for themselves, and need no further comment. 


Average comparative composition of soils. 
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Measured, then, by the foreign conditions as to temperature and the California 
conditions as to rainfall, and with a soil amply supplied with all the elements 
necessary to produce abundant crops, Oregon would certainly seem favored with all 
the requisites for success in beet culture. 

The analyses made at the station during the season of 1891-92 may be summarized 


as follows: 
County averages for 1891. 


$ = : Purity co- 1 Purity co- 
County. No.| Sugar. eiicicni County. No.| Sugar. efficiont! 

IBONtOR eso faeeue seek oe 39 12. 30 (4,12) ||) Marion's ccscseaccscneoee 1 15. 99 78. 38 
Glickamas -esenscoscecs 7 14. 55 Ti 80)|||, ROK Sess saat eee pe see 1 14, 72 78. 08 
WColnmmbiay--.ssocesaes 1 13. 74 (9542) }| MUMI ODS. -tasaeeaeeiesese 3 15. 84 79. 89 
DWonrlasse--ssac~s- cele os 9 | 12. 99 73.45 || Washington ...---..--.- 11 | 13. 96 78. 79 
DACKROMs waa ceeeeee 3 18. 93 80599) Sambi 2 See epee it 10. 73 76. 64 
WGN OG oe oi cian ieien stoma ae 16 14. 32 79. 95 — ——. —_—____— 
MINIMISE siecle co aeweesc cc 3) 13. 54 79. 91 IAN GTAP Cane scae ce esate 14. 13 78. 08 
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An examination of the results reveals that the analyses had a wide range, viz: 
From 6.77 per cent to 22.44 per cent sugar in the juice. Of the 95 analyses made, 8 
fell below 10 per cent; 76 showed over 12 per cent, and 37 over 14 per cent sugar. 
An average of 81 analyses for the Willamette Valley shows 13.76 per cent sugar and 
a purity coefficient of 77.89; the average beet weighing a little over 1} pounds, while 
an average of 10 analyses of beets from southern Oregon showed 13.38 per cent sugar 
with a little larger beet. But this does not really show the capabilities of this sec- 
tion of the State, as will appear later, for there were quite a number of immature 
beets included in this average. 

Experiments of 1892.—For the investigations of 1892 the following varieties were 
used, Desprez’s Early Rose, Vilmorin’s Improved, Kleinwanzlebener, and White 
Imperial, all of which are favorite kinds, the first being much used in California. 
Unfortunately the seed was delayed in reaching us, so it could not be distributed to 
the farmers as early as it should have been to secure the best results. Had the seed 
reached us in due time, it could have been put into the ground in April, for at that 
time there was favorable weather for seeding, but by the time the seed had been dis- 
tributed cold weather set in and continued till May, after which the weather became 
very dry, rendering the conditions for a fair trial very unfavorable. 

The rainfall for the season was below the normal and reports all read ‘‘ very dry,” 
“‘extraordinarily dry,” ‘‘ weather very unfavorable.” In fact, nearly all the beets in 
the eastern portion of the State failed to mature, and in many instances the seed 
failed to germinate. So far as the season’s climate is concerned, then, the experi- 
ments were greatly handicapped and we were “in pursuit of knowledge under 
difficulties.” 

The cultivation for this season was the same as for the previous year, except that 
the rows were placed 20 inches apart. 

Owing to the disturbed condition of the experiment, the results are doubtless 
poorer than would have been the case had the season been one of more nearly normal 
conditions. Still, the results confirm the conclusions of the previous year, that Oregon 
possesses the conditions necessary for the production of excellent beets for the pur- 
pose of beet-sugar manufacture. 

Expressed by counties the averages are as follows: 


Averages for 1892 by counties. 


Number 


: Number . 
: : > Average |Purity co- , . A verage | Purity co- 
County. of : = SaaS County. of : : Ach 
| analyses. for 1892. | efficient. analyses. for 1892. | efticient. 

Benton cance 17 12. 80 86:50) SPOlK es scemnes aces 5 14. 50 73. 30 
Clackamas=2s--225- 1 15, 10 St 83) AWnionseee eee ere 7 19. 80 87. 33 
Wouplasi=seccer case 9 15. 20 81.15 || Washington ...... 10 15. 50 78. 79 
Jackson ...--.-.- 1 15. 00 840745 || Wiamihillt.. 24 -cm- 5: 13. 70 82. 83 
aneseste sececiece 2 15. 20 84.05 || Josephine...-...-- 2 15. 70 88. 00 
Wincolneceas-seeee - 3 16. 20 83:00) ||, WeaSCOl sens cctacmlye 1 21.10 90. 50 
Winn’. 456 seth. See 1 17.10 (ot|| Malheur <.-s-2. 2. < 1 20. 20 84. 90 
IMiaTION cen merase 2 13, 80 74. 60 


The average of all analyses for the State was 15.7 per cent sugar in the juice, witha 
purity coefficient of 78.08, against 13.75 per cent and a purity of 77.57 for the previous 
season. Out of the 65 analyses made, only 11 indicated less than 12 per cent sugarin 
the juice, and 41 samples indichted over 14 per cent, the extremes being 9.4 per cent 
and 23.8 per cent. The average for the different natural divisions of the State were 
as follows: 


Per cent. 
Willamette ‘Valley, 44 samples=.205 5.2 cs 5 eee ee eee 
Eastern Oregon, Lrsampleso5 asec sa Soe te a ee eee eee eee 19.2 


Southern Oregon; 10'samiples’ 5 <2. > SUE See ee 15.1 
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While from 1893 to 1897 no definitely outlined experiments have been conducted, 
yet the station has furnished more or less seed to various parties who have sent the 
beets to be analyzed. In other cases beet seed has been furnished by other parties, 
and analyses have been made in all cases when beets were forwarded to the station. 
The average of the results of 23 analyses made since 1892 shows 15.05 per cent sugar 
in the juice and a purity coefficient of 89.8. 

Average of all resulis.—Let us now collect the results to 1897 which have been thus 
separately set forth. In the same table I beg to include the averages from analyses 
made at Washington, D. C., by the United States Department of Agriculture. These 
last-mentioned results really indicate a little too high, probably about 10 per cent, 
on account of the time that necessarily elapsed between harvesting and analyzing, 
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which would result in a loss of water. 
Expressed by counties the averages are as follows: 


Average of all analyses for each county. 


Average 
| Average - _, | for United 
Gannty pea ofanalyses; Purity | eee | States De- | Purity co- 
r nek made at | coefficient. ayn | partment | efficient. 
Make station. VSES* Hof Agricul. | 
| ture. 
TNS +S SBS See aSSee Pr SECU paSonrore 42 12. 57 79. 63 5 | 14. 34 82.8 
Olackamast= =a. .552.cseess2e cscs 8 15. 62 78. 76 3 15. 36 84.2 
( CHE) RET 0 EBA Se gp a ee 1 13. 74 79. 42 3 15. 30 81.7 
COS Jan Soke Roc Oce aE EOE Cer (Vales eecccomallenemac 3 5 14. 56 82.6 
LUSOING) pa Seelsn oaeeeamBoenaorctiaee 18 14. 10 77. 98 1 17. 74 84.3 
Wackson'2 2532-26-52 -2 S505 estore 4 17. 93 81. 00 1 | 18. 94 83.9 
: 6 | 14. 24 85.4 
; i‘ 1 | 14.15 79.4 
; . 2 | 14.15 81.1 
} : 1 | 12. 10 79.8 
: ; 2 14.35 81.8 
VW 2SLUIYE Git) oe Se pegeene seco sece 2 15. 29 80. 98 3 12. 49 80.7 
Ana pee a See eae soe aeeopsce 7 12. 87 82. 76 W) | Sonaaccceopsleseesoasee 
POSED MINOW en ete ses) tenon cic anien 2 | 15. 70 81. 21 Oli eee eso. eee atecteis 
DWIGBCOL Seo e cle secs sceicisiec cece 1 | 21.10 90. 50 Onl peeenemema| bes’ Soseee 
Walenta scnecs sos seca cence = 1 20. 20 83. 44 On Seeswesaseae|stoseaceae 
BNEMMaN eases oso cscan ses ses scs WW esseonekosssslleesesscssosc 1 13. 55 12.2 
(Uiviennt Oe Sues Se ree ae eee ee (Oi RSpBeE eel Soacocee sac 1 15. 12 80.9 
Mica MOMA Nes sees Ase oe n= sete 1 16. 90 165.80 jens 2 Sate ae ce aes eiee = see 


If we omit from the average those beets which were immature or overgrown, the 


averages for the State will be: 


ee Purity co- 

Sugar. efficient. 

SPE TEED Se ES ea Oe ee eee er 14.3 78.2 
SCHS ONION OOM mee tener: ia. a eae ae alain mo so Saad a0.coninc scictewee omiSem ne deciawersepaee 15. 9 81.4 
SCOP Soo mene ne ctctey = cae oo aac a nine cenle cic ob Ne he ramen niet aareisa sreorere 15. 0 84.8 
IVC sur Tee et ee te ee ey ee 8c Saad cee we niapiome maid dese euseeee eb eels 15.0 81.5 


During the season just ended, 1897-98, the experiments were continued, but 


were limited for the most part to those portions of the State which seemed to offer 
not only the best conditions for growing beets, but also presented other favorable 
economic conditions, for unless the requisites for the manufacture of sugar can be 
had as well as the beets, it is useless to expend labor in an attempt to show that we 
can grow good beets. In these experiments the conditions were not particularly 
favorahble—indeed, were adverse, inasmuch as the ground was entirely prepared in 
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the spring and the seed was late. The results obtained in the localities selected are 
given below: 


‘Purity co- 


County. Weight. | Sugar. eificsend 


Grams. | Per cent.) Per cent. 
WW aS bin CON iS ace eie ninte onic alee en Ciel Sao R Reem Me eis cee cess cesish es eee 395 15. 2 85.9 
Clackamas: 3-2. 2e0i.02 2 ah0eoo Be oR ee rene ee ee cee eaten eee eee 508 13.8 83.4 
Winton: seo ieeess eee eee ee 477 17.5 88. 4 
DACKAOM..-2 eee we ecndenecsone : 437 15. 6 81.0 
Miscellaneous 


PENNSYLVANIA. 


Fifty-nine samples of beets grown in Pennsylvania were received at 
the Department of Agriculture laboratory for analysis. The mean 
weight of the beets in the samples was 18 ounces, the mean content of 
sugar in the beet 13.8 per cent, and the mean coefficient of purity, 79.5. 
The size and sugar content of the samples received from the whole State 
were satisfactory, but the coefficient of purity falls a little below the 
minimum standard. 

The samples received may be divided, for the purposes of study, into 
two sets, namely, those from counties lying in and north and west of 
the favorable thermal belt, and second, the counties lying south and 
east of that belt. Collected by counties, the samples divided accord- 
ing to the above classification show the following data: 


Counties of Pennsylvania above and below isothermal line 70°. 


Number | 


| Averace | Sugarin} Coeffi- 

County. of su per | the cient of 

samples. S| EDCCLSs purity. 

Above 70°. Ounces. | Per cent. 

Allegheny .....0« FBQO RA RBS Se adO SIGe0 FAONOROUOGOUCOLDOCHaS 13 18 13.8 77.0 
Crawf0rd a. c2e2 asec oath eee ee ener ne Sele eee eee moter 3 25 13.9 75.3 
1D] | ee eee erie eee eS NL ope ents Speen eas esis 2 16 1320 77.4 
5) Rese SOME COer Spa aH eEpaeaseaccssese Oe Oe ee ee ote 7 28 15.8 82.5 
Morcer 22 sete bes tenets ce scee cee re tee eee ecm cer esaee 2 34 15.4 83.7 
Potter vei < ts casoac gale soca les cate aieare Deletes ante ote Sereatl oe ale A | 18 | 18.0 8L.1 
Umion 2 = be ss cee cc oe ck cea ot osce Sele eiee eOeiae eee eee oeeee 1 10 19622 See seeee 
LAWreNn GO jasc eoacece secure ure hase tee See e ee Lee ee eee eae 2 16 — 16.8 79.9 
Averages, etc ..-.--- Et i ees RE es lh rae 31. | 21 | 14. 8 | 78.9 
Below 70°. ; | aoe" iets 
Gumbenland <220:0205,02 5: ot see kee becn es betes eeabeseeeneeee 22 12 | 12.2 79.6 
Lebanon ...csse..fosces ces ee meat nes eee EPR Ome ae mele meaner 1 24 | 14.4 79.0 
fC) 0 AE SABO pene eee seoon Sato mponc Haase aonassoaedoocda soc 2 31 LT We 82.2 
WOLD sence oe ee hee be sare eniolee che ainiotee Cece eine aire een 3 25 | 13.9 80.2 
AVOLAzeS CtG Soo Een s <aecehon eee eke asco eee 28 | 15 | 12.7 79.8 


It will be seen that the 31 samples coming from the counties lying in 
and to the north and west of the favorable thermal belt have an aver- 
age weight of 21 ounces, a mean content of sugar in the beet of 14.8 
per cent, and a mean coefticient of purity of 78.9. The 28 samples com- 
ing from counties lying south and east of the favorable thermal belt 
have a mean weight of 15 ounces, a sugar content in the beet of 12.7 


512 14.1 85. 8 - 
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per cent, and a mean purity of 79.8. With the exception of the coeffi- 
cient of purity, the influence of the more favorable thermal conditions 
is easily distinguished. 

Of the counties in Pennsylvania furnishing the most data may be 
mentioned Allegheny, with 13 samples, having an average weight of 18 
ounces, a mean content of sugar in the beet of 13.8 per cent, and a 
mean purity of 77. Cumberland County, in the southern part of the 
State, sent 22 samples, having a mean weight of 12 ounces, a mean 
content of sugar in the beet of 12 per cent, and a mean purity of 79.6. 
Erie County sent 7 samples, having a mean weight of 28 ounces, a mean 
content of sugar in the beet of 15.5 per cent, and a mean purity of 82.5, 
The samples from Erie County are decidedly the most favorable, and 
this is to be expected, since Erie County has conditions of soil and 
climate which are entirely analogous to those pervading the New York 
area from Albany to Buffalo. 

Attention has been called before to the mountainous character of a 
large part of the State of Pennsylvania, even where favorable thermal 
conditions prevail. It is evident, however, that in the northern and 
western portions of the State, where suitable soil can be found, the 
culture of the sugar beet may be introduced under the most favorable 
conditions, and with every prospect of success. 


EXPERIMENTS CONDUCTED BY THE AGRICULTURAL EXPERIMENT STATION. 


The agricultural experime::t station of Pennsylvania cooperated with 
the Department of Agriculture in the investigation of the beet-sugar 
work, and has published the results of its work in Bulletin No. 40 of 
that station. For details of the analytical work and of the observa- 
tions made by the director of the station the reader is referred to the 
bulletin mentioned. In discussing the analyses Director Armsby says: 


Of the 69 samples reported upon in the above table, 55 (or 80 per cent) showed over 
12 per cent of sugar in the beet. Thirty-four samples (or 49 per cent) showed a 
coefficient of purity of over 80. Thirty-two out of the total number (or 46 per cent) 
showed over 12 per cent of sugar and also a purity coefficient of over 80. In view 
of the fact that practically all of the beets were raised by farmers who had had no 
experience in the culture of this plant for sugar, the results must be regarded as 
decidedly favorable so far as the quality of the beets is concerned. 

In 40 cases out of the whole number we have data regarding the average weight of 
the beets. Of these 40 samples, 14 (or 35 per cent) weighed between 0.80 and 1.35 
pounds, 18 (or 45 per cent) were below 0.80 pound in weight, and 8 (or 20 per cent) 
were above 1.35 pounds. It thus appears that, as a rule, the size of the beets was 
rather small. 

Thirty-four of the experimenters reported the yield of beets. In most cases the 
yield wascalculated from that of a comparatively small area, and in many cases there 
is evidence that the results may be considerably in error. Taking them as they 
stand, however, 10 (or 29 per cent) reported a yield of over 15 tons per acre, 2 (or 6 
per cent) a yield of between 10 and 12 tons per acre, and 17 (or 50 per cent) a yield 
below 10 tons per acre. It thus appears that while, as stated above, the general 
quality of the beets was good, the yield was rather small. 


110 BEET-SUGAR INDUSTRY IN THE UNITED STATES. 


As stated above, 32 of the samples showed more than 12 per cent of sugar with @ 
purity coefficient of more than 80. Of these 32 experiments, 7 (or 22 per cent) 
reported a yield of over 10 tons per acre, 4 (or 13 per cent) a yield of between 8 and 
10 tons per acre, 7 (or 22 per cent) a yield of less than 8 tons per acre, while 14 (or 
44 per cent) did not report the yield. These figures confirm those given above in 
showing that the yield was, as a whole, rather small. 


RHODE ISLAND. 


Only 2 samples were received from Rhode Island, and no deductions 
of any value can be made from such limited data. The average weight 
of the beets composing the samples was 21 ounces, the mean percent- 
age of sugar therein 11.9, and the mean purity 74.2. These data of 
course are far from encouraging, but there are reasons for supposing 
that the climate of Rhode Island is favorable to the production of a 
much richer beet. The available area for cultivation in beets in Rhode 
Island is small, and it may not be worth while to prosecute the experi- 
mental work. Nevertheless, it is suggested that it might be profitable 
for the agricultural experiment station of Rhode Island to study the 
subject to a greater extent. 


SouTH CAROLINA. 


Thirteen samples were received at the Department of Agriculture 
from South Carolina. The mean weight of the samples was 17 ounces, 
the percentage of sugar in the beet 9.9, and the mean purity 79.9. 
These data, taken into consideration with the latitude and thermal con- 
ditions, indicate that there is no prospect of South Carolina becoming 
a sugar-producing State. 


SoutTH DAKOTA. 


Only 5 samples of beets grown in South Dakota were received at 
the Department for analysis. The mean weight of the beets compos- 
ing these samples was 17 ounces, the mean content of sugar in the beet 
15.1, and the mean purity coefficient 83.2. These data are favorable, 
but too meager for the basis of any definite conclusions. 


EXPERIMENTS BY THE AGRICULTURAL EXPERIMENT STATION OF SOUTH DAKOTA, 


Extensive investigations in cooperation with the Department of 
Agriculture were carried on by the South Dakota station during the 
past season. The whole number of samples analyzed at the South 
Dakota station was 337. For convenience of classification they are 
grouped according to the different regions in the State, and by counties 
in the regions as is shown in the following table: 
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Averages by counties and regions. 


[From report of Jas. H. Shepard, Chemist of Experiment Station. | 
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Number wal ; : 
c : : Tons per} Percent | Average Sugarin Purityco-| Ash in 
Pecionianticoanky. Ley acre. stand. | weight. | beets. | efficient. | the juice. 
BIG STONE LAKE REGION. 
Grams. | Per cent. 

Roberts County....---------- 3 24.6 90 387 * 15.3 88. 0 0. 85 
Grant County..-.-..-...----.-- 7 16.4 71 397 13.9 87.5 - 90 

Region averages ...-..-|....-.---- 20. 5 81 392 14.6 87.8 . 88 
UPPER SIOUX RIVER REGION. eae 
Codington County ..-..------ 4 15.7 60 473 12.9 85.1 . 87 
Deuel County ...-....----.... 4 8.5 83 423 14.5 89. 2 | . 60 
Kingsbury County -..-------- 14 23.1 85 359 14.0 86.2 | 1.00 
Moody County .....--...-.--. 5 14.1 79 431 14.2 87.8 pe ta) 
ake Counuyer--=---5+>-==-=- 4 16.6 72 424 13. 8 81.2 1. 09 
Brookings County --.--------- 26 19.8 74 455 13.4 86.7 | . 88 
Minnehaha County --.-------- 24 20.2 77 423 15. 2 86.1 1.08 

Region averages -.....-|.....-.... 16.9 76 427 14.0 86.0 | -95 

LOWER SIOUX RIVER REGION. =p : l 

Mancolni County s----s-------- 9 16. 4 81 402 15.0 | 84.8 galery 
Turner County.----..-------- 9 18.2 55 437 14.5 | 85. 1 | 1.12 
Hutchinson County ---------- 1 19.5 80 333 19.5 88. 4 1. 20 
Bonhomme County-.---------- 10 17.5 77 449 | 15. 4 | 87.2 - 99 
Clay County, =--=------------- 18 30.5 88 470 14.7 86. 2 1.15 
Yankton County ..----------- 22 19.7 77 498 | 14.6 86. 0 1.03 
Union County.-......-.--..-- 18 19.3 79 388 15.2 | 88.5 81 

Region averages -.-.---|......---- 20.2 77 425 | 15. 6 | 86. 6 1,06 
CENTRAL JAMES RIVER REGION. ee | ee 
Miner County......---------- 4 21.5 47 329 14.5 | 84.6 2. 06 
Sanborn County. --..---------- Ty 14.2 64 373 15:5. | 87.4 - 92 
Davison County -.---.------- 9 | 30.1 81 470 | 14.8 | 86. 4 ste! 
McCook County. --.----.----- F 2 22.5 75 423 | 15. 0 89. 0 1.03 

Region averages ....-..|.......... ae a 67 399 14.9 86.9. 1.23 
UPPER JAMES RIVER REGION. 
Marshall County......---.-..- 53 Boeeeesaes 90 322 1357) 85. 6 . 76 
Brown Countye-o----s---.--- 19 15.1 61 364 | 13. 3 | 81.7 1. 06 
McPherson County --.----..-- 2 26.3 100 314 18.3 85.3 5783 
Edmunds County .----------- 3 17.7 75 349 | 1551s 84.3 1.18 
lDeiy Chine Se capone noses 10, 14.5 | 69 367 | 13.9 | 88. 3 91 
Clarks@ounty, cea. eeses 2 5=~ =~ 8 | 22. 8 | 75 351 13.9 | 87. 2 1. 08 
Spinks Coury sees sessaacsc: 5 19.1 15 362 15.5 | 89. 1 1.09 
Beadle County -..---.-----.--- 13 33.6 77 475 14.5 | 86.8 1. 06 
Haulk County.----.---------- 2 12.8 | 95 304 18. 0 89.5 1.28 
lai Olin sesee ceocsoseeee 2 14.3 50 488 14.6 84.7 1.00 
Handi@oumiy--a2-c------ ee 2 11.8 90 259 16. 8 81.4 1.27 

Region averages --..-..)---------- 18.8 78 360 15. 2 85.8 1. 04 
UPPER MISSOURI RIVER RE- ee 7am oF 

GION. 

Campbell County ----...----- 2 12.3 55 427 UTI 89. 2 1.20 
Walworth County.----------- 2 16. 6 95 389 14.9 | 84.8 1.11 
Pother County 22 -- ane <= 4 17.2 59 409 15.9 88. 0 1.12 
Sly Conmityse sas mea a = 1 12.5 90 525 14.3 86.7 1. 12 
Hughes County .-..-.--.----- 3 8.3 55 399 14.8 85. 3 1.09 

Region averages. -....---|---------- 13.4 71 430 15.5 86.8 1.13 
CENTRAL MISSOURI RIVER RE- j 

GION. 

Jerauld County .-......--..--- 6 11.0 76 290 15.3 84.5 1. 28 
Buttalo'County,..------5----<- 2 44.0 85 379 16.1 84.3 ilpaly/ 
Brole County os2s5-- e555. 7 17.2 75 375 16. 2 82.4 1.38 
Aurora County. -.-..--.--.----- 5 14.7 73 394 16.6 86.7 1.10 
Douglas County ---.---------- 2 16.8 70 286 16.4 87.8 ay) 
Charles Mix Courty.....-..-- 3 23.9 85 394 14.8 83. 2 1. 25 

Region averages. -...---|---------- 21.5 77 336 15.9 84.8 1.19 
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Averages by counties and regions—Continued. 


Number , Ke ; : : 
stead ; : Tons per| Per cent | Average | Sugar in Purity co-) Ash in 
Region and county. suaeaient acre. stand. | weight. | beets. | efficient. | the juice. 
WHITE RIVER REGION. 5 
Grams. | Per cent. 
iPresho! Oounby ss. .e- ee eee = 1 Abo al Scseecees = 421 14.9 83.1 - 90 
Pratt County... ....-..----<--s. 1 33. 0 100 445 14.3 82. 0 1.07 
Gregory County. .--.--<-----~ Wire oat Su | bee aneeios 263 16.4 80. 8 1. 22 
Region averages. ....-.. |< Xie | 39.0 100 376 15.2| 82.0 1.06 
BLACK HILLS REGION. 
Meade County-<s--<- .22- 22. . 10 16.1 12 401 16.8 82.1 119 
Pennington County .-.....--. 5 9.5 79 330 16.4 82.7 1.48 
Caster Countyo-5-. see eae i 10.0 80 67 14.8 78. 0 -47 
Fall River County.........--- 4 | 15. 4 90 325 15.9 83. 7 1.35 
Repion averages: --.---.|.----<.--- | 12. 8 | 81 281 16. 0 81.6 1.12 
BUTTE REGION. | ary! 

Harding County .--..--..---- eH lReoseesese 35 343 20.7 86. 0 1.30 
Butte County -.-..-------.-.. 4 33. 8 78 | 471 16.5 89. 4 | 1,18 
Region averages. .....-.|---------- 33. 8 57 | 407 18. 6 87.7 1.24 
State averages ......--.|..-.--.+-- 21.9 | 7 383 15.5| - 85.6| 1.09 


From an inspection of the above data it is seen that the results of the 
experiments conducted by the station are quite encouraging. The mean 
average weight of the beets analyzed was a little below the normal, 383 
grams, equivalent to 13.5 ounces. The mean content of sugar in the 
beets was 15.5 per cent, and the mean purity coefficient 85.6. The data 
for yield per acre are probably unreliable, as many reports of tonnage are 
given which are evidently erroneous, as, for instance, in Presho County, 
where a yield of 45 tons per acre is reported, and in Pratt County, 33 
tons per acre, a quantity of beets which is not to be expected under 
the most favorable circumstances of growth. In so far as producing a 
crop of beets rich in sugar is concerned, the conditions in South Dakota 
seem to be extremely favorable. Attention, however, should be called 
to former statements that the farmers of this State will have to contend 
with the great difficulty of an early and sudden coming of winter. If, 
therefore, the industry should secure a hold, this will be the most impor- 
tant point in the agricultural part of the work to be considered, namely, 
the harvesting and preserving of the crop for manufacturing purposes. 
The high purity coefficients which obtain in South Dakota are especially 
encouraging. There is no other State which-has equaled South Dakota 
in the purity of the juices of the beets. There is abundant reason 
found in the data published above to encourage the agricultural exper- 
iment station of the State to continue its work of investigation, and 
to attract the favorable attention of intending investors. 


TEXAS. 


The northwestern portion of Texas reaches an altitude where the 
thermal conditions become more favorable to beet production. Itis 
not to be expected that the southern and western portions of the State 
will ever be seriously considered for this purpose. 
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Eleven samples were received from Texas at the Department of 
Agriculture laboratory, having an average weight of 22 ounces, a mean 
content of sugar in the beets of 12.6 per cent, and a mean purity of 76.5, 
All the counties represented were in the northern and western portions 
of the State except McLennan, which is in the center. There is reason 
to believe that on the high plateaus in the northwestern portion of the 
State, where irrigation is possible, the culture of the sugar beet might 
be intreduced with considerable prospects of success. 

A few analyses were made by the agricultural experiment station of 
Texas, and these are given below: 


REVIEW OF THE WORK DONE BY THE AGRICULTURAL EXPERIMENT STATION OF 
TEXAS. 


All of the seeds that we received for distribution in this State during the past 
season came to hand too late for proper planting in a State so far south as Texas. 
For this reason the dry season prevented a fair growth of the beets at an important 
period in their development, and the crops waited for the fall rains to develop size. 
These fall rains were accompanied by a small per cent of sunshine, resulting in a low 
sugar content. These conclusions are based upon the fact that where beets were 
planted late and irrigated, the sugar content was higher than when samples were 
grown by late fall rains and then sent us for analysis. Of course the extreme west- 
ern portion of the State produced beets of high sugar content. 


Results of experiments in Texas. 


Name and address of persons | | Labora- Parit 
from whom beets were re- Section of State. tory Brix. | Sucrose. icine ron Weight. 
ceived. number. eC IS INE 
Lbs. ozs 
R. B. Edgell, Clarendon, Don- | Panhandle 0D -.-.---- |, 16:8 11.88 70. 68 1 8) 
ley Jounty, Tex. 
D. W. Ruckston, Silverton, |..-.. OD saetcetnedecse 1 aint 9. 69 62.5 2 4 
Briscoe County, Tex. 
UD) Orne a eee ene aise cicisina| silo ore Uh eecarepescodte 2| 17.0 11. 02 64. 82 2 6 
WG eae ess ce soe sek ec occ. GO seo csoseeccne. 3 14.0 6. 89 49.19 2 10 
NDGA oe eens eae Soe se aos |[o10-2-0 2 GO Soteeesssecise 4 13. 2 7.98 | 60. 91 Ce pad 
R. L. Goble, Garrett, Ellis | Black Land Belt of - (*) | a5 7.79 57.7 ADA oa ia 
County, Tex. 
L. H. Carpenter, Silverton, | Panhandle Db ..-.-.--. Ty) 15S 6. 27 41.8 1 5 
Briscoe County, Tex. 
Woreraaeecasn ate so sauce oo 52 Or 2-samasciants aia 2} 13.5 4, 89 36.9 beeper! 
Woe ses Cio ee oe aaebeas OO note ens oecb er 3 11.0 5. 04 45.7 2 6 
AD Qe eee eee costes ost Co ie aes eck ne 4 11.3 5. 46 48. 34 3 2 
F. E. Davis, Dublin, Erath | Central North 4 -.-. PL) 12555 7.07 | 56. 04 2h eld 
County, Tex. 
1 16.5 9. 69 58. 7 1 % 
C. W. Griffin, Toyahvale, | Pecos Region o .... Tete leetoso 9.5 63. 3 TWN RG 
Reeves County, Tex. | 
Dae eee aise So sek ees aci2| 5 foo EO sssesese ods A Le 21ok 15. 08 71.5 1 84 
* 4 beets, 1 sample. t Red. 
TENNESSEE. 


Seventeen samples of beets were received at the laboratory of the 
Department of Agriculture from Tennessee, of which eight were from 
the agricultural experiment station at Knoxviile. The mean weight of 
the beets received was 11 ounces, the mean percentage of sugar 10.8, 
and the mean purity 71.9. The mountainous regions of Tennessee are 
probably favorably situated in regard to thermal conditions for the 
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growing of beets, but the contour of the country will prevent any exten- 
sive planting of this crop. Middle and western Tennessee are evi- 
dently too warm for successful beet culture. 


VIRGINIA. 


Thirty-four samples grown in the State of Virginia were received at 
the Department of Agriculture for examination. The mean weight of 
the beets composing these samples was 21 ounces, the mean content of ; 
sugar in the beets 11.6 per cent, and the mean purity 76.2. 

Virginia lies almost entirely south of the region where thermal con- 
ditions are most favorable to beet culture. It is only in the seacoast 
counties, where the temperature is moderated by the sea breezes, and 
in the mountainous counties, where the altitude is great enough to 
lower the temperature, that good results can be expected. A great 
deal of interest has been manifested in the State in regard to the build- 
ing of factories, but it is evident that intending investors as well as 
farmers should stop to consider the matter very seriously before 
investing their money and their labor in this enterprise. 

A few analyses received from Virginia show favorable results, as for 
instance, the sample from Carroll County, weighing 15 ounces, and 
containing 15.4 per cent of sugar in the beet. There is little in the 
data, however, to encourage the belief that Virginia is a favorable 
region for beet growing. 

Investigations were also made by the agricultural experiment sta- 
tion of Virginia, but only to a very limited extent. The data obtained 
on analysis, together with the observations of the official in charge of 
the investigations, are found in the following report: 


INVESTIGATIONS BY THE AGRICULTURAL EXPERIMENT STATION OF VIRGINIA. 


Before stating the results of the analyses made at this station I think it best to 
make some comments upon the work attempted this season. In the first place, it was 
quite late before we concluded to undertake the distribution of seeds and then by 
the time they reached us from the Department of Agriculture the season was so far 
advanced that a considerable number of persons to whom the seeds were distributed 
failed to plant them. ‘This, of course, disturbed the experiment to a considerable 
extent. Another disturbing factor was the extreme drought which prevailed during 
the latter part of the season over this State in general, which resulted in many cases 
in practically destroying the crop. As a consequence, our results are not what we 
could wish. After much correspondence with those to whom seed was distributed, 
we concluded to analyze only samples representing fairly well the tide-water and 
limestone sections of the State. The results of these analyses follow: 

Sample No. 1. From W.J. Phillips, Accomac County, Va. Weight of whole beet, 
372 grams. Per cent of sugar, 16.11. 

Sample No. 2. From Henry Jones, Suffolk, Nansemond County, Va. Weight of 
whole beet, 1,325 grams. Per cent of sugar, 4.17. 

Sample No. 3. From L. T. Barnes, Boulevard, New Kent County, Va. Weight of 
whole beet, 581 grams. Per cent of sugar, 14.64. 

Sample No. 4. From T. A. Eller, Atkins, Smyth County, Va. Weight of whole 
beet, 760 grams. Per cent of sugar, 9.61. 
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Sample No. 5. From experiment station. Weight of whole beet, 584 grams. Per 
cent of sugar, 13.63. 

The first three samples represent the eastern section of the State and the last two 
the limestone section. We endeavored to secure sixteen samples covering more 
perfectly the geologic areas of the State, but from the causes above mentioned we 
failed to procure proper samples. 

Dr. McBryde desires me to say that if the Department wishes us to aid in the con- 
duct of this work the coming year we will be pleased to do so, and that the work 
will be taken in hand in proper season and the growing experiments arranged on a 
much better plan, so as to secure reliable samples from the different sections of the 
State. 

Experiments in the growth of beets in Virginia during 1897 were 
also made by the State board of agriculture, and are described on page 
206 of the annual report of the board for the year 1897. One hundred 
and eight samples were analyzed during September and October. It 
is Stated in this report that these samples varied in saccharine strength 
from 8.5 to 17.1 per cent; thirty-five of them were below 12 per cent, 
and seventy-three showed a saccharine value of from 12 to 17.1 per 
cent, with a coefficient of purity of from 79 to $8.5, or a saccharine 
average of 14.7 per cent, and an average purity coefficient of 85, which 
is equivalent to 250 pounds of raw sugar per ton of beets. 

The data obtained by the State board of agriculture are more favor- 
able than those secured by the Department of Agriculture or by the 
experiment station at Blacksburg. It is hardly probable, however, 
that the map which accompanies the report of the State board of agri- 
culture will be regarded as a final judgment in regard to the localities 
in Virginia suitable to the growth of beets of the different qualities 
noted. A much larger series of experiments, extending over a greater 
number of years, will be necessary to definitely determine that point. 


WASHINGTON. 


Thirty-four samples of beets grown in the State of Washington were 
received at the Department of Agriculture for analysis. The mean 
weight of the beets received was 27 ounces, the mean percentage of 
sugar 13.7, and the mean purity coefficient 80.7. 

The agricultural experiment station of the State of Washington for 
many years has conducted careful studies in regard to the possibilities 
of producing sugar in that State. During the past year 60 samples of 
beets grown in Washington were analyzed at the laboratory of the 
agricultural experiment station. The mean weight of the beets 
analyzed was 23 ounces, the mean percentage of sugar in the beets 13.6, 
and the mean coefficient of purity 75.7. Of the whole number 68 per 
cent contained over 12 per cent of sugar, and 78 per cent weighed more 
than 16 ounces. The reports of the director and chemist of the station 
are given below, 
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Summary of analyses of beets from Washington. 


[Compiled from report of experiment station. ] 


Num- : Coefti- Num- Coefti- 
-| Net | Sugar : _o¢ | Net | Sugar . 
County. peta weight in ae County. aa |weight| in bos 
| ples. beets. | beets. purity. ples. beets. | beets. purity 
| 
| Ounces.| Per ct. | Ounces.) Per ct. ) 
Clarke 3. -=.<i=- 1 29 14.3 iGehe || RATA lore orcs hea 10 15 12.1 71.4 
Pierce s/s... 42265: 7 25 12.0 dood || Clallam --2c-e.e 1 54 14.3 17,4 
Lincoln’; 22-2 sok- 20 17 15.8 79.2 || Whitman ...... 2 46 14,2 76.3 
Kitsap’ -=5.------ 2 22 12.3 70.9 || Klickitat....... 2 26 12a 74.5 
Skagit’... se-e 8 33 12.5 72.9 —_——_—- —. —_—_— 
San Juan..-.-..-- 4 27 13.5 75.6 Averages, ete- 60 23 13. 6 75 
Whatcom ..-.... 3 25 11.8 80. 4 


RESULTS OF EXPERIMENTS IN WASHINGTON, 


I have the honor to report as follows: 

The appointment was made so late in the summer that it served only the purpose 
of providing for the free transportation of beets to this point for analysis, conse- 
quently the report must necessarily deal with facts of an earlier date chiefly, if it is 
to be of any value as an indication of the adaptability of the soil and climate of the 
State of Washington to the culture of sugar beets. Permit me to say that we 
regarded our experimentation as practically complete before the beginning of this 
year. In consequence of this fact it had been announced early in the season that no 
distribution of seed would be made. At a later period some seed was obtained from 
the Department of Agriculture. The planting season in Washington begins very 
early considering the latitude, and the seed was received too late for general use. 
Seed was, however, supplied to those requesting it, and in the main these requests 
were from localities not so well adapted to the culture of sugar beets, so that the 
results of this year’s planting can in no way be taken as representative. 

The Washington State Experiment Station begau the investigation of this prob- 
lem through its chemical department in the spring of 1894, and conducted it with 
the greatest thoroughness through that and the two succeeding seasons, making more 
than 3,000 analyses. Beets were raised in both small and large plats. The results 
were so uniform as to demonstrate the peculiar adaptability of this region to the 
culture of sugar beets. These results are given in Bulletins 15 and 26 of the State 
experiment station. JI submit herewith the report of Professor Fulmer, of the 
department of chemistry, relative to the results of this year. I might mention the 
fact that Professor Fulmer was for some time chemist of a beet-sugar factory in 
Nebraska, and is particularly well fitted for dealing with this subject. The results 
thus far obtained in the State show a percentage of sugar of about 15, and a purity 
of nearly 84. 


. 


PULLMAN, WASH., January 6, 1898, 

DeEAR Sir: In compliance with your request I hand you herewith a tabulated 
statement of the analyses made in the station laboratory of beets grown from seed 
furnished by the United States Department of Agriculture. The data presented are 
far from being complete. The very important item of ‘‘ variety of seed” is entirely 
omitted, because in almost all cases the variety indicated by the grower of the beets. 
was not at allin harmony with the characteristics exhibited by the samples. For 
example, beets with pink skins were often marked ‘‘ Kleinwanzlebener,” which is 
a pure white variety. It is quite clear to my mind that the lack of harmony between 
the character of the beets and the names they bore was due to the seed sent out by 
the Government being a mixed seed. 


an 
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Parties sending in beets for analysis failed in most cases to send any data concern- 
ing the time of planting, thinning, and harvesting; character of soil; amount of 
cultivation, etc. On account of this great lack of reliable data, the meager results 
obtained are of little value. 

I wish to direct your attention to the fact that this kind of experimental work 
with sugar beets in our State is at this time a useless expenditure of time and energy. 
During the past four years this station has made over 3,000 analyses of sugar beets 
grown in all parts of the State, and under all conditions of temperature and rainfall. 
The details of these analyses, and of the field experiments, have been published in 
full in Bulletins 15 and 26. The raising of high-grade beets in this State has been 
fully demonstrated to be a practical success, and we believe any further experimen- 
tation with small plats is wholly unnecessary. 

The uniformly excellent results that we have obtained in the past are in striking 
contrast to the very poor outcome of this year’s test. We believe the low sugar 
content and purity exhibited by the beets this year is due to several causes: 

(1) The seed from Washington was received altogether too late in the spring for 
distribution in time for early planting. In most sections of the State the seed 
should be planted not later than the middle of April. 

(2) Nearly all of the samples were grown in sections of the State that have not 
heretofore shown any special adaptability to sugar-beet culture. 

(3) We believe the seed was of poor quality. In support of this assertion I wish 
to call your attention to the samples that were raised at Crescent, in Lincoln County. 
Heretofore this section has always produced high-grade beets. The samples sent in 
by William Adam, P. Carstens, and the first two of W. B. Warren were grown from 
Government seed, and gave a very low sugar content and purity. The samples of 
Wollweber, and the last three of Warren, were grown from seed raised at Crescent 
last year, and gave most excellent results. These facts and the very general poor 
quality of samples leads me to regard the seed furnished as an inferior quality. 

The inclosed results do not do justice to our State, and I wish to protest against 
their publication as an index of the character of beets that ean be raised here. 

Yours, very respectfully, 
ELTON FULMER, 
Chemist Rxperiment Station, 
Director E. A. BRYAN, 
Pullman, Wash. 


In regard to the report of the chemist, attention should be called to 
the fact that he is evidently mistaken in regard to the quality of the 
seed sent by the Department of Agriculture. This seed was, of course, 
not of the direct production from high-grade mother beets, but was 
the ordinary commercial seed which was imported by the Oxnard Com- 
pany for distribution among their beet growers. It was the same seed 
which was sent to Michigan and to New York, which produced in 
those States the excellent results which have been recorded in previous 
portions of this report. In over 2,200 analyses of beets which were 
made in this laboratory during the past season, only about 25 samples 
were received which had a pink skin, and in most cases these were 
marked with different names. It is possible, however, that afew seeds 
of this kind may have been mixed in with the large lot of commercial 
seeds which were imported into this country. The Department of 
Agriculture neither purchased nor packed the seeds which were dis- 
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tributed, so that the possible admixture of other varieties can not be 
positively denied. 

With the exception of the excessive rainfall on some of the coast 
areas, it has been demonstrated that the State of Washington is well 
suited to the growth of beets of a high grade. An extended report 
on the possibilities of Oregon and Washington for beet production was 
made in Bulletin No. 5 of this Division, the investigations, which were 
published in 1885, having been made in the autumn of 1884. A deserip- 
tion of the topographical features and climate of western Washington 
is given on pages 103-104 of that bulletin. The conelusions which I 
derived from a study of the conditions at the time are given on age 
105 in the following words: 

‘In view of the preceding description I am inclined to believe that in Washington 
Territory and Oregon, soil and climate are very favorable to the growth of a sugar 
peet of high saccharine strength. 

“The mildness of the winter is, though to a less degree than in California, favorable 
to the season of manufacture. With a wise and careful encouragement of the 
industry I have no hesitation in saying that the prospects for the development of an 
indigenous sugar industry in the extreme northwestern part of our country are 
decidedly bright. It is a field worthy the attention both of experimenters and 
capitalists.” 

Investigations which have been made subsequent to this period have 
abundantly verified the predictions given above. The chemist of the 
station, in the results of his work for 1897, says that the data are not so 
favorable as were obtained in preceding investigations, but, as he says, 
the beets analyzed came from parts of the State less favorable to beet 
culture than did those samples which had previously been examined. 
The data obtained by analyses of beets received at the Department 
from Oregon are decidedly favorable. The average size of the beets, 
27 ounces, shows the possibilities of a large yield, while both the con- 
tent of sugar and the purity coefficient are favorable to the production 
of large quantities of sugar from the beets produced. The thermal 
conditions which prevail in Washington are noticed in another place. 
The coast region is cooler than the mean temperature of 69° for the 
summer months, but, as has been remarked before in more than one 
place, this is not unfavorable to the production of high-grade beets; on 
the contrary, rather promotive of it. The mild autumns, especially in 
the western part of the State, afford ample opportunity for the complete 
harvest and care of the beets. In considering the data which have 
been obtained through a long series of years, therefore, it is safe to 
say that there are extensive areas in the State of Washington which 
invite the careful consideration of intending investors in the beet- 
sugar industry. 
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WISCONSIN. 


Forty-two samples of beets were received at the laboratory of the 
Department from Wisconsin, of which number 31 were grown in Dane 
County, representing the beets grown by the agricultural experiment 
station. It is evident, that the mean results of the samples from Wis- 
consin are influenced in a marked degree by those obtained from the 
agricultural experiment station. These mean results therefore repre- 
sent a higher quality of beets than would have been grown in the 
promiscuous manner already referred to. The mean weight of the 
beets grown in Wisconsin was 15 ounces, the mean content of sugar 
therein was 15.8 per cent, and the mean purity 83.3. The small mean 
size of the beets is due chiefly to the 31 samples received from the 
agricultural experiment station, of which the average weight was only 
11 ounces. With the exception of 1 sample from Outagamie County, 
which weighed only 8 ounces, the other samples were of good size. 
Especially is this true of the 3 samples received from Racine County, 
the mean weight of which was 54 ounces, the mean content of sugar 
15.4 per cent, and the mean purity 82.6. 

The data obtained by our analyses are encouraging, but, on account 
of the small number of samples, not convincing. Therefore the fol- 
lowing report of the results of the analyses made at the agricultural 
experiment station will show more conclusively the intluence of the 
character of the soil and climate of Wisconsin on the quality of sugar 
beets. 


EXPERIMENTS CONDUCTED BY THE AGRICULTURAL EXPERIMENT STATION OF 
WISCONSIN. 

Three classes of experiments were conducted by the agricultural 
experiment station of Wisconsin during the year 1897. An elaborate 
report of these experiments has already been printed as Bulletin No. 
64 of that station. The following interesting summaries represent the 
principal data obtained : 

The three methods were the following: 

First method.—A. general distribution of seed was made promiscu- 
ously to farmers in the State who desired to experiment. In all, 13,766 
packages were distributed. Each package contained directions for 
planting and cultivating the beet. One thousand six hundred and 
sixty-three samples of beets grown under these auspices were received 
at the station for analysis. The quality of the beets, together with the 
analyses of beets grown in 1890, 1891, 1892, and 1897, with a summary 
for the four years, is shown in the table on page 120. 
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Results of analyses of sugar beets grown on Wisconsin farms during 1890-1892 and 1897,.— 
Averages by counties. 


1890-1892. 1897. Summary for four years. 
S| A usr ENS | ae A Pee = ae lend | 6. ie 
4 opt oo} oo ° ok wey oe ° a “ . ~~ |oO 2 
County. uo o °s ae He ® ZOE leg oa ne ag oe ao 
22!) §3 | BS |eSs/ Se) SS | BS lees/ 58) Ge | BS lees 
BE) m2 | ce 85/88] oh | te 225/88] 22 | og tess 
5¢ 3° | 56 lance] 38 2 S35 laee] 5s 57° | 55 pea 
A n Ay x A 7) PY A n Ay X 
P.ct. | P.ct.| Tons P.ct. | P.ct.| Tons P. tt. Tons. 
SA CANIS) 2426 <tsce'se ee 3 11.99 | 76.1 9.3 6 13. 67 | 75.5 | 10.2 9 13.11 | 75.9 9.8 
Ashland 3-222 25502 5 ceo peeniee Slee eters eee Bly a2 T4020) 3.10 5 | 11.42 | 74.2 3.0 
Barron es... Seas 3 g RO fala oh a Ne Le rg 15 12.94 | 74.3 | 12.0 18 12.90 | 74.7 14.1 
Baytield ects. eee oeee er peer eee ossess \eeemicd 1} 10.96 | 73.5 | 16.5 1} 10.96 | 73.5] 16.5 
BLOW esse sees 4 10. 75 | 74.9 | 17.9 101 13.12 | 75.5 | 14.0 105 13.03 | 75.5] 14.3 
Buatlalo;-t2e-pe-2 = 9 Or 480i ulo.9 8 12.96 | 75.3 | 11.2 17 13.24 | 76.4 | .13.0 
Burmettr.castasce rl ee oma leeeele men leaner’ leeecee 2 12.92 | 75.0 | 18.0 2 12.92 | 75.0] 18.0 
Calumet .<2.<--~..5. 8 16. 67 | 82.6 | 14.7 48 12.61 | 72.4 | 11.8 56 13.19 | 73.8 12.1 
Chippewa ...--..-.. 13} 12,72) 77.5 .|°23.6 34 12.18 | 74.2 | 11.7 47 12.25 |°75.25) 35:1 
Clarke se cee oo ee st nak 14.15 | 81.4 | 10.9 61 UVSST 7459" | 7 68 | 12.19 | 75.6] 11.6 
Columbia .---.-..-. OA 2528' | W473 | 45.5 30 12.68 | 71.8 | 13.4 49 19 Sok aa 14.2 
Crawford ....-...--- 4 10.09 | 72.0 | 15.3 2 12.09 | 72.3 9.7 6 10.76 | 72.1 13.1 
Dane soe. -s oe a2 “i 14 12.98 | 76.7 | 14.4 44 13.61 | Ve Se) ee 7 58 13.37 | 72.6 13,2 
Dodge eese-e season 13 rd 6.22.4) 2007 47 12.860) C10.) WES 60 12. 62 | 73.0 13.8 
WOOES = ose scitee~se= = 3 | 14.59 | 80.0 | 21.4 15) |) Bod |) 774 Oso 18° |): 15.02 | 27S a, ae 
Donvlan Hs 2.2. |e cal Ss cc sleesossinecs ee 8 13.92 | 78.8 | 16.7 8 13.92 | 78.8 16.7 
Din Hes hee hese 13 12.49 | 79.8 | 11.5 26 12.97 | 73.7 | 12.6 39 12.86 | 75.6 | 12.2 
Han Claire... 5... 10 11.70 | 76.0 | 14.0 63 10.70 | 73.8 | 11.0 73 | 16.84 | 74.1] -11.5 
Fond du Lac..-.-.--.. 10 | 12.13 | 74.1 | 11.0 38 | 12.04 | 71.2 | 16.6 A8 |), 12.0%-) Tia Weta 
PRORGS0 eee = certo 1 9.64 | 72.5 | 6.0 1 11.31 | 70.2 | 15.0 2 10.47 | 71.3 10.5 
Giant ness a0 = eee es 9 10. 24 | 69.3 | 13.2 26 42021 |) 71.2) | 13.10 35 11.74 | 70.5 13.0 
(Green sce. -ncenee = 6:} 12.84 "| 77.5 | 15.'2 4 10.16 | 65.5 | 14.0 10°) ALI TR yy 2h leone 
Green Lake....---. 1 a Fas 3 Eo heft bal ee 13 12.06 | 72.9 | 11.5 14 12.01 | 73.2 15: 
LOWS oa eee eens vf mG Rs PN Maer fae ees 1 10.40 | 70.2 | 12.0 8 11.20 | 74.3 22.5 
a0) 1 re ee Soro see sspears lsacces eases 1 9.96 | 64.7 | 15.5 1 9.96 | 64.7} 15.5 
JACKSON. se5soe.c = <2 1 eNO ROD. lise meee 64 | 11.57 | 77.4 | 10.6 65 | TL.61 5) Tia es 
Jefierson .-.--..--- 23 | 13.96 | 79.0 | 17.5 13.) 13505.) 72: 85) 15:0 36 | .13.81 | 76.8] 16.5 
VUNGRN ect ese n ee 13. 04 | 76.0 | 25.3 9 12. 34 | 72.9 6.2 15 12.63 | 74.1 13.2 
Kenosha ..262 3s tae UR Vo Pea Cer aby pega We 4 Lee} 13 | 14.31 | 74.2 | 15.0 14 |)14.19 | 74.5.) 16.7 
Kewaunee ......-.. 30°} 138.58 | 77.1 | 35.1 74 13.38 | 75.4 | 14.2] 104 | 13.44 | 75.8] 16.8 
159, Crosse -.-<- ===> 10 12058 |) 2600 |) dove 60 12.75 | 80.6 | 12.5 70 12. 72: | 79.9 13.0 
Lafayette .......... 4 12.27 | 77.0 | 26.4 6 10.47 | 66.3 | 9.4 10 11.19 | 70.6; 16.0 
Langlade ...-.....-.. 1} 12.91 81.4 | 24.1 15 11 7G 785 ao 16 11.59 | 72.1 12.0 
sinGOM eee ice c see 3 176434 85;9)) 13.1 a 13.09 | 75.9 4.5 10 14,39 | 78.9 10.9 
Manitowoc ........ 16} 12.61 | 80.4 | 16.4 49 | 13.42 | 74.9 | 14.4 65 | 13.22 | 76.3] 14.8 
Marathons-s.-. == 9 12.67 | 76.5 | 16.1 44 11.99 | 72.3 | 12.4 53 12.10 | 73.0 12.9 
Marinette ......-:- 2 8.77 | 64.5 | 28.5 BF |) 18523) 06.16 1) 95 29 | 12.92 | 75.7 | 10.9 
Marquette. [o-te2--hotae co | emeeene arse enlace aoe 15 ae tS 8.0 15 13:19.)°79. 7 8.0 
Milwaukee .....-.. 6| 15.51 | 83.4 | 19.8 14 ga YAR ic ee Pai 20 | 14.57 | 79.4| 18.4 
Monroe: 62h eacee~ 16 12:32 |°76.2 | 12.3 24 12.36 | 73.1 | 11.4 40 12.34 | 74.3 11.8 
Oconto see cose 12) 13.460) 807 | 13aro 11 15.48 | 79.6 | 17.4 23 14.56 | 80.2 15.1 
Oneidas. Loe 08 soso al nee Pe pane ee eee leemeee 45) 13.98) ros as ame 4.\) 18.78 eiosoMl meee 
Outagamie......... 14 11.48 | 75.2 | 23.6 63 13. 06 | 75.4 | 15.0 77 12.77 .| 75.3 16.6 
Ozaukee. . 522.2525 5 1S, 34: | 79.50) 2007. 17 14.00 | 75.7 | 11.1 22) 13.81 | 76.5 13.0 
Pepin..... SGacelan5 5 M4 TL 3) 2924 | 1D 4 11.82 | 73.7 | 23.5 9 13.43 | 76.6 | 17.7 
IPIOLGO|Se28 2 oo eee ee a Ae oe al ce eee | eee 12 12.56 | 73.2 | 15.0 12 12.56 | 73.2] 15.0 
Polo as eee ceee en | AL OD! idee 5 | 11.90 | 72.6 | 17.3 G6). W676 180 ios 
Fortagess-cscecsos 8) 22.02) | 75.0 26 33 |~ 13.12 | 73.2°| .8.3 4) 12.91 | 73.6 9.3 
IPTICD Ee cewss eee omeee el Seen ee leet eee lebeeee 7 10. 43> |"67.;2 3) 11.0 7 10.43 | 67.2 11.0 
MaCinGs-ce-sebe cee 4 14.27 | 80.6 | 10.5 iby TS for] a. eiLosoo 21 13.85 | 76.3 13.9 
Richland. .-=5.-<<- 9 11.34 | 79.6 | 12.9 15 10.61 | 68.7 | 15.3 24 10. 88 | 72.8 14.4 
Rock tascaseeeckeus 17 12.96 | 76.7 | 11.4 36 13.97 | 73.5 |) 15.1 53 13.64 | 74.5] 14.0 
St.Croix=-.ct.cs2 8 8 12.55 | 74.7 | 19.9 18 12.11 | 72.2 | 13.3 26 | 12.24 | 73.0] 15.3 
Shak let. aes 8 9. 67 | 71.5 | 23.8 23 | 12.78 | 72.4 | 13.0 81 | 11.98 | 72.2] 148 
Sawyer feces 1 10:69"! F828) 26 a bear eee ee ee eee ees 1| 10.69 | 73.8 | 26.1 
Shawano.........:. 7 | 12.53 | 76.3 | 16.9 28} 138.35 | 75.0} 8:2 35 | 13.19 | 75.3} 10.4 
Sheboygan .....-... 27 11.71 | 74.3 | 16.8 55 12.96 | 78.0 | 15.1 82 12.55 | 76.8 | 15.6 
Paylorsn ds ccennce 15 13.61 | 78.9 8.8 10 10. 87 | 70.6 | 13.6 25 12.52 4''75.5 | 11.0 


It will be noticed that the table includes the analyses of 527 samples 
collected during the years 1890-91-92, together with the 1,663 collected 
in 1897, or a total of 2,190 samples. In the discussion of the analytical 
data Mr. F. W. Woll, who has compiled the report, makes the follow- 
ing interesting observations: 


Sixty-eight of the counties of the State are represented in the sugar-beet analyses 
made during the past season. Brown county leads with 101 samples of beets, 
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Kewaunee being second with 74 samples. Ten counties furnished 50 or more sam- 
ples each. The highest average for the sugar in the juice, 11 samples analyzed, was 
obtained for Oconto County, namely, 15.48 per cent with a purity coefficient of 
79.6, followed by Door County, which gave 15.11 per cent sugar in the juice, purity 
77.4, as the average of 15 samples. The average sugar content of the juice of the 
beets was above 12 per cent in case of 49 counties, above 13 per cent in case of 26 
counties, and above 14 per cent in case of 8 counties. 

Adaptability of different parts of the State to sugar-beet culture.—A close study of the 
results given in the preceding tables will be of interest, and is necessary in order to 
properly understand the situation of the question of sugar-beet culture in our State. 
The table indicates what an investigation continued through four growing seasons 
has revealed as to the adaptability of the soil in different parts of the State to the 
culture of this crop. In case of a few counties, especially the extreme northern 
ones, the number of analyses made is not sufficiently large to warrant our drawing 
definite conclusions as to the quality of beets there grown, but in the large majority 
of counties the number of analyses is ample to be considered a true representation 
of what beets grown in the respective counties will show when raised by farmers 
who have no special knowledge of the requirements of the sugar beet as to culture, 
soil, etc. 

If the averages of the sugar contents for the various counties, as given in the last 
table, be marked on a Wisconsin map, and the counties whose averages come, say, 
above 13 and above 14 per cent of sugar in the juice be shaded, it will at once be 
noticed that the counties producing the richest beets are those lying east and south- 
east of the Wisconsin River, and those in the northwestern corner of the State along 
the Mississippi and St. Croix rivers, from Buffalo County and north. The Lake 
Shore region is shown to be peculiarly well adapted to the culture of sugar beets; 
all counties producing beets with an average content of sugar in the juice above 14 
per cent in the past season’s analyses border on Lake Michigan or are adjacent to 
counties bordering on this lake. 


Mr. Woll is also of the opinion that those soils of the State which 
have been derived from limestone are best suited to the growth of sugar 
beets. He makes the following comment in regard to the sugar content 
of the beets: 


Sugar content of beets.—The table shows that the average per cents of sugar in the 
juice for the years given were as follows: 1890-1892, 12.76 per cent; 1897, 12.67 per 
cent, or an average of 12.70 per cent for the years 1890-1897, the last figure being 
the mean of nearly 2,200 analyses. The usual minimum standard for beets adapted 
to factory purposes is 12 per cent sugar in the beet. Since beets contain about 95 
per cent of juice, this will correspond to 4? — 12.63 per cent of sugar in the juice. 
Our average therefore exceeds this minimum figure by a small fraction of 1 per cent. 


The influence of the character of the soil upon the weight, sugar con- 
tent, and purity of the beets is summarized by Mr. Woll in the following 
statements: 


In the sections of our State where exclusive grain raising has given way to diver- 
sified farming, dairying, stock raising, or market gardening, the land is usually in 
a good state of fertility, and a sufficient amount of barnyard manure is produced 
every year so that no artificial fertilizers need be purchased. But where grain rais- 
ing is still continued as the sole reliance of the farmers, there is no hope for sugar- 
beet culture until the system of farming is changed, and the manure produced by 
the stock kept is carefully saved and applied, or commercial fertilizers are purchased 
for the beet fields. 
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Second method,—The second line of investigations conducted by the 
experiment station consisted in the establishment of substations in dif- 
ferent parts of the State. As was mentioned in a previous part of this 
report, this is by far the most hopeful manner of conducting an agri- 
cultural survey of the State for the purpose of determining its suita- 
bility for the growth of sugar beets. In all, 55 farmers who took charge 
of this substation work made complete reports to the central station. 
The average expense per acre reported by 32 of these was $28.73. One 
report, Showing an expense of $94.34 per acre, was excluded from the 
average. The average yield per acre, as reported from the 35 stations, 
was 29,850 pounds, or 14.9 tons of 2,000 pounds each per acre. This 
yield includes only 27 returns, since 6 of the substations failed to return 
the yield per acre. The lowest yield per acre reported was 6 tons, and 
the highest 24.8 tons. The average result of the analyses of the sam- 
ples from the different substations is shown in the following table: 


Weight | Sugar in Purity co- Weight | Sugar in |Purity co- 
of beets.| juice. | efficient. || of beets.| juice. | efficient. 


Pounds. | Per cent. | Per cent. || Pounds. | Per cent. | Per cent. 
Average for 23 substations in southern 
half of State (80 and 31 samples, re- 
SPGCtiVely) iether eins meee oe a A Ib 13. 58 80. 0 1. 79 15. 35 79. 0 
Average for 13 substations in northern 
half of State (17 and 15 samples, re- 


SPGCULVOELY) sc oe .oe asain eateries 1. 42 13. 35 81.7 1.59 | 14. 97 82.5 
Average for 36 substations (47 and 46 
samples, respectively) .....---...----- 1. 26 13. 49 80. 6 1,72: 15. 22 80. 2 


For the first attempt at collecting data by a complete agricultural 
survey, the above results may be regarded as exceedingly encouraging. 
With larger experience on the part of the farmers in charge of the 
experiments, however, much more valuable and convincing data might 
be obtained. 

Third method.—The third class of experiments conducted by the 
Wisconsin station consisted in investigations at the station farm itself. 
For the details of these experiments Bulletin 64 may be consulted. The 
following is a summary: 

The field selected for the experiments was divided into two portions. 
The eastern half had been a meadow continuously since it came into 
cultivation up to 1895, when rape was grown thereon, followed by a 
crop of peas in 1896. The western half of the field had been plowed 
only once during the past twenty years, when it was cultivated in 
Indian corn. It had been pastured during the past ten years until 
1896, when it was planted to rape and the rape eaten off by sheep. 
The beet crop did not do well on this field, the whole northwestern 
portion of it, after the 1st of August, showing no increase in the 
growth of the beets, the foliage turning yellow and the plants dying 
away to a large extent. The field was plowed 6 inches deep on May 7, 
and plowed again 12 inches deep on May 20. About four-fifths of it 
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was subsoiled to a depth of 6 inches. The agricultural analytical data 
obtained from this field are given in the following table: 


Yield of beets and of sugar per acre, main field. 


ra Eastern half. Western halt’. 
Bi : Yield | Yield | « x _| Yield | Yield | . Stl x eee eee 
3S Name of seed. of beets of beets ae sas of beets jof beets Re sea 
5 from per 3 $3 from per + Biss 
iz plat. | acre. beet. | acre. plat. ao beet. | acre, 
Pounds. Pounds.) Per ct. |Pounds.|Pounds.|Pounds.| Per et, |Pounds. 
1| Kleinwanzlebener, Neb.....-- 3,422 | 24,010 | 12.72 | 3,059 | 2,874 | 25,030] 15.80] 3,959 
ZiPDesprez, Men os O02 sens. cele 2, 826 | 22, 060 nin iP at 2, 543 3,122 | 30, 230 13.71 4,144 
3 | Kleinwanzlebener, Agnew ....| 3, 053 | 21,450 | 10.96 | 2,352} 2,301 | 32,120 | 15.17 4, 873 
4| Kleinwanzlebener, Hoerning..; 2,875 | 20, 160 15.04 | 3,038 1, 299 | 20, 210 17. 06 3, 448 
5| Vilmorin Improved ....--..--. 2,221 | 15,610 | 14.68] 2,291 1,308 | 15,030 | 14.28 2,141 
6} Vilmorin Kleinwanzlebener...| 2,473 | 17,380 10. 65 1,850 | 2,728 | 23,770 14. 98 3,561 
@)\-Valmorm Brenchiz.)-c.ase0---- - 2,485 | 17,460 | 11.26 | 1,966) 2,701 | 23.540] 13.58 3, 196 
8| Kleinwanzlebener, Floto* ....| 2,258 | 15, 860 14, 24 2, 259 1, 472 | 12, 820 14. 05 1,801 
9| Desprez White, No. 2*......-- 2,081 | 14, 620 10. 95 1, 602 1,429 | 12, 460 14. 38 1, 790 
10 | Desprez White, No.2 B* ..... 2,108 | 14, 810 15, 05 2, 228 1,408 | 12, 270 alp Fey 1, 436 
11 | Wernich’s Kleinw., Floto*....| 2,111 | 14, 840 15.65 | 2,320 1, 236 | 10, 760 13. 62 1, 467 
IPAM ID erates) eh eae a eee 1,321 | 15,510 14.23 | 2,207 799 | 11, 600 10.28 | 2192 
13 | Kleinwanzlebener, Neb. (2)* -- 887 | 20, 760 15. 83 3, 287 355 | 10, 300 10.75 1, 058 
Atyerages; ete.:.-.2.-..-- 30,121 | 18,043 | 13.22) 2,385 | 23,032 | 18,472 | 14.18); 2,620 
| | 


* Not included in average for western half. 


The cost of cultivating this field is given as follows: 

Cost of growing an acre of sugar beets.—A careful account was kept throughout the 
season of the labor done on the 3-acre beet field; valuing labor as previously given, 
we have the following summary : 


iON ornare PALM OwihewM anys sofas coS ss 2S 4c sscl- acces eae lcone oe oases $12. 42 
Vee UL Ss Ee eS SE SRE Se a PO ee 1.70 
Cultivating, hoeing, thinning and transplanting.-...............-......--.- 51. 63 
Hermresting ame: place imeellanr 2.50. fae ctitect ees st S02 wee. silks. 22a 31.6 
Js ee eee dees S eh goes GAC SRE e Ss ORO RE ee aa ae Os inet 


This sum, $97.35, or $32.45 per acre, does not include the cost of seed or rent of 
land. It is nearly #4 higher than the corresponding figure obtained as the average 
for 28 substations; the greater cost with us is easily accounted for by the weedy 
condition of the western half of the field, as well as by the fact that the harvesting 
of our beets was a comparatively slow and difficult job, since the different lots and 
varieties had to be harvested and kept separately. ° 


In addition to the work summarized above the station took part in 
the growth of high-grade beets on special plats under the supervision of 
the Department. The results of these experiments are given in another 


place. 
WYOMING. 


Thirty-four samples of beets grown in Wyoming were received at 
the Department of Agriculture for analysis. The mean weight of the 
beets received was 19 ounces, the mean content of sugar in the beet 
17.2 per cent, and the mean purity 82.3. These data are exceptionally 
fine, and show that, in so far as the production of a crop is concerned, 
Wyoming will be able to compete with any State in the Union. The 
thermal conditions which prevail in the State are extremely irregular, 
the low valleys having warm and the high plateaus cool summers. It 
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is evident that only on the plateaus, where the land is reasonably level, 
and where irrigation can be practiced, will it be possible to grow, with 
absolute certainty, a crop of beets of high saccharine strength. 

Among the counties of Wyoming the two which furnish the most data 
are Converse and Big Horn. Converse County lies in the southeastern 
part of the State and Big Horn in the northwestern. In the beets 
from Converse County the average weight was 26 ounces, the mean 
content of sugar 17.8 per cent, and the mean coefficient of purity, $2.2. 
Big Horn County furnished six samples, of which the average weight 
was 20 ounces, the mean content of sugar 18.7 per cent, and the mean 
coefficient of purity 82.2. 

When these analyses were made, showing such fine results, we wrote 
at once to the parties to see if we could not get a quantity of the beets 
for mothers in producing beet seed. The reply was made that they 
had all been frozen, and therefore no samples could be furnished. This 
reply to our inquiry indicates the chief difficulty to be encountered in 
Wyoming in introducing the beet industry, namely, the sudden advent 
of cold weather and the severity of the early winters in that locality. 
In Big Horn County some of the altitudes are 10,000 feet, and the whole 
county has a very great elevation. In the southeastern portion of the 
State the altitude generally reaches 7,000 feet. It is evident, therefore, 
that,these high elevations give cool summers and favor the early advent 
of winter. 

Another point to be considered is the mountainous character of the 
State, which, of course, precludes the possibility of culture over exten- 
sive areas. In low valleys protected by mountain ranges, if from 
15,000 to 25,000 acres of land in a body could be secured, it seems proba- 
ble that the industry of beet growing might be introduced with every 
probability of success. The temperature conditions, however, of Octo- 
ber and November should be most carefully considered, as it would 
doubtless be necessary, even in the most favored valleys of Wyoming, 
to have the beets securely protected by the middle or end of November. 
This short harvesting season can not help but add a great deal to the 
cost of production, and hence must be taken into consideration. 

In that part of the country also the question of the supply of water 
is a very important factor, and must not be lost sight of, as not only 
will water be required for the growing of crops, but also in immense 
quantities for manufacture. 

The data at hand only permit us to study the composition of thé 
beet itself, and surely Wyoming is to be congratulated on having 
produced, judged from the limited number of samples supplied, an 


excellent quality of beets. 
VERMONT. 


Only 8 samples of beets from Vermont were received at the Depart- 
ment of Agriculture, and these were of very high quality. The mean 


weight of the samples received was 22 ounces, the mean content of 


sugar in the beet 14.2 per cent, and the mean coeflicient of purity, $4.1. 
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At the agricultural experiment station of Vermont 32 samples were 
received. The average weight of the beets received at the experiment 
station was 17 ounces, the mean percentage of sugar in the beet 16.3, 
and the mean purity 84.2. In reporting the results of the Gs Por meats 
the director of the station makes the following observations: 


RESULTS OF EXPERIMENTS IN VERMONT. 


One hundred persons guaranteed at the outset of the season to grow the crop and 
ship us samples. We had returns from twenty-seven. The remaining seventy-three, 
however, were not so much at fault as was the Weather Bureau. The weather 
throughout the State during the months of May, June, and July and the first part 
of August was execrable, there being several times the normal rainfall. In almost 
every case of not sending samples the report was that the crop was drowned out. 
It strikes me as somewhat doubtful whether the results obtained in the twenty- 
seven cases reported are truly representative of what might be expected under 
normal conditions of weather. The percentages of sugar certainly run quite 
high. I find that several of the growers sent their samples to Washington. I 
should be gratified, if it were possible, to receive the statement of the analyses, as 
we may wish to make some use of the sugar-beet data ourselves, which, as I under- 
stand, we are at liberty to do. 

The majority of those who made a failure of the work this year expressed their 
desire to try again next year. 

Of 32 beets analyzed at the agricultural experiment station of Ver- 
mont the number containing from 12 to 14 per cent of sugar was 2; the 
number containing from 12 to 14 per cent of sugar and weighing 16 
ounces or over was 1; the number containing more than 14 per cent of 
sugar was 28; the number containing more than 14 per cent of sugar 
and weighing 16 ounces or more was 12. 

It is seen from the above data that the only limitations upon the 
growing of beets in Vermont are the extent of the area suitable to the 
culture of the beets and the length of the growing season. It is evi- 
dent, in so far as growth is concerned, that such a season as that of 
1897 is capable of producing beets of the highest grade, but the growing 
season includes properly the season of harvest and preservation of the 
beets. The highnorthern latitude of Vermont and the early and severe 
winters must be taken into consideration in this particular. Vermont 
is also a mountainous country, and the areas of level land are not 
proportionately so great as in most of the States which have been 
considered for beet growing. Where bodies of from 15,000 to 25,000 
acres of level and fertile land can be found with the autumnal condi- 
tions favorable for the harvest and preservation of the beets, there is no 
reason to doubt the possibility of successfully establishing the beet-- 
sugar industry. 


INFLUENCE OF TEMPERATURE ON THE QUALITY OF SUGAR BEETS. 


The influence of temperature and other climatic conditions upon the 
growth of beets is discussed under the head of special experiments in 
growing beets from high-grade seeds. It will be interesting, however, 
to compare the deductions from that discussion with those from data 
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obtained from certain parts of the country where favorable conditions 
exist for making this comparison. The States of Ohio, Indiana, and 
Illinois are situated in a peculiarly favorable manner for a study of this 
kind. Each of these States has a portion of its area in the theoretical 
thermal belt and a large portion of its area outside of that belt. In 
each of these States, therefore, the data received from the various 
counties were classified into three portions, namely, the northern, the 
central, and the southern belts. 

The following is a tabulation of the data from each one of these 
sections in the three States: 


Relation of latitude to development of sugar content. 


Northern belt. Central belt. Southern belt. 
Average | Sugar | Purity | Average| Sugar | Purity | Average | Sugar | Purity 
weight of} in coeffi- |weight of} in coefti- |weightof| in coeth- 
beets. beets. | cient. beets. beets. | cient. beets. beets. | cient. 
—— - = = = ~ — | os es 
Ounces. | Per et. Ounces. | Per ct. Ounces. | Per ct. 
Ohipes ence. oe eos 29.4 13.6 79.4 32.6 13. 2 78.0 35.0 12. 2 12783 
indiana seus. PSs ce as 18.9 BEB! 81.9 18.5 1259 80.7 14,2 10.7 78.0 
Tilinois.---. ete eee 22.0 13. 2 79.3 20. 0 11.5 75.4 19.0 11.1 74.7 
| | 
u | 


The data in the above table have a peculiar value in establishing, 
by experimental results, the validity of the scheme employed in the 
construction of the theoretical thermal belt suitable to the growing of 
beets. In every one of the States mentioned there is a gradual deteri- 
oration in the quality of the beet, both as respects its sugar content 
and its purity, in passing from the northern to the southern belt of the 
State. It may be said that the difference between the two extreme 
areas is not very great, and that for this reason it would be advis- 
able to establish factories indiscriminately in one or the other of the 
belts, according to more or less favorable local conditions, aside from 
the sugar content of the beet. The fallacy of this statement, however, 
will be evident to anyone who studies carefully the conditions of manu- 
facture. An increase of 1 per cent in the sugar content of the beet 
means an increase of 20 pounds per ton in the amount of sugar manu- 
factured, without any corresponding increase in the expense of manufac- 
ture. In other words, the cost of extracting the sugar from a ton of 
beets which would yield 180 pounds would be just as great as that 
attending a ton of beets which would yield 200 pounds of sugar. But 
the additional value of the 20 pounds of sugar manufactured might 
in many instances determine whether the business would be con- 
ducted at a profit or a loss. The above assumption is true on the 
supposition that the coefficient of purity remains the same in each case. 
When we consider in addition to the loss of the sugar, the deprecia- 
tion in the purity of the juice, the discrepancy between the sections 
becomes all the greater. Not only is the loss attending the lower 
sugar content of the beet to be considered, but also the additional loss 
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which is coupled with the lower purity. In other words, a ton of beets 
with a coefficient of purity of 80, which would yield 200 pounds of 
sugar by the ordinary processes of manufacture, would yield very 
much less than this if the purity coefficient should fall to 76, and 
would yield very much more if it should rise to 85, The data obtained 
in the above table afford convineing proof of the fact that it is not safe 
to push the manufacture of beet sugar too far south of the theoretical 
thermal belt, unless the depreciation in the sugar content and purity of 
the beet is compensated for by some remarkable local factors, in the 
way of cheapness of manufacture, which will make good the loss due to 
the low content of sugar and the low purity of the juice. These figures, 
obtained in this miscellaneous way, are fully corroborated by the eare- 
ful experimental data obtained in the culture of high-grade beets at the 
six Stations which are mentioned in another place. From exactly the 
same seeds, planted in exactly the same way and cultivated in the same 
manner, exceptionally high-grade beets of fine sugar content and high 
purity were obtained from the New York station, good beets were 
grown at the Wisconsin station, fairly good beets at the Iowa station, 
beets with a fairly good content of sugar but diminutive in size on 
account of the drought at the Indiana station, beets of good size and 
very low content of sugar at the Kentucky station, beets of only mini- 
mum content of sugar and very small size at the Tennessee station. 
These results are such as should be studied carefully by intending 
investors who desire to place their money where the certainty of return 
is the greatest. With such magnificent areas open to cultivation as are 
found in the States of New York, northwestern Pennsylvania, northern 
Ohio, northern Indiana, and southern Michigan, it would not be wise for 
meu of capital to select localities which the figures at hand indicate are 
less favorable to the production of high-grade beets. The data which 
have been obtained from New York and from Michigan indicate that 
with the best principles of culture, with good fertilization and skilled 
oversight, beets can be grown over wide areas fully equal in sugar-pro- 
ducing power to those which are grown by the skilled farmers of Ger- 
many. On the other hand, it is quite certain that if the area of culture 
be pushed to the south, so as to fall entirely without the limits of the 
thermal belt, the same fertility of soil, the same fertilization, and the 
same care in culture will produce beets less rich in sugar, with a lower 
purity, and yielding less sugar per ton than those grown in the locali- 
ties first mentioned. 

As to how far the successful growth of the sugar-beet industry can 
be pushed north of the limit of 69°, it may be said that the only con- 
dition to be considered in this matter is the possibility of producing 
and ripening a crop and harvesting it before the rigors of winter set in. 
The culture of the sugar beet may be very successfully practiced in 
localities where the mean summer temperature falls even as low as 64°, 
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provided the latitude is far enough north to get sufficient sunshine 
to mature the beets before the frosts of autumn. If the autumn be 
mild and merge gradually into winter, the limit of successful culture 
will be found where the freezing weather of winter cuts short the time 
required for the harvesting and siloing of the crop of beets. In the 
light of the data at present available, therefore, the southern limit of 
the sugar-beet belt may be regarded as the isotherm of 71° for the three 
summer months, occasionally pushing 50, 75, or even more miles south 
of this line, where exceptional conditions of soil and manufacturing 
facilities are presented. The facts of the case, however, warrant the 
statement that the safer plan will be not to push south of the isotherm 
of 71° so long as equally favorable conditions of soil and manufacture 
are obtainable north of this line of demarcation. It is deemed wise to 
dwell particularly upon this subject, because of the fact that so many 
people living south of the isotherm of 71° are vitally interested in this 
matter and so eager to have the industry established in the neighbor- 
hoods in which they live. The conclusions which have been drawn are 
not meant to discourage experimental work in areas widely remote from 
those mentioned. It is only just, however, to call attention to the fact 
that investments of large amounts of capital which result disastrously 
do more to deter the successful establishment of an industry than a 
much larger number of successful investments favor it. For instance, 
in the State of Wisconsin we have an illustration of the financial failure 
of an attempt to manufacture beet sugar, and as a result of this fail- 
‘ure it will be difficult to induce capital to look for investment in 
Wisconsin in the sugar-beet industry, although the conditions in that 
State are exceedingly favorable to success. Had it not been for the 
failure of the factory projected at Menominee Falls, it is quite certain 
that other capital would be invested in the State at the present time, 
and instead of the industry being in a stagnant condition it would be 
advancing on the road toward success. It is extremely important that 
no mistakes be made from a financial point of view, and that every 
precaution to avoid these mistakes be observed. When subsequent 
experimentation shaJl have demonstrated that there are areas outside, 
and especially south of the theoretical belt, equally as well suited to the 
growth of beets sufficiently rich in sugar as those which have been 
mentioned, it will be time enough to ask capital to seek investment 
in those localities. 


SUGAR BEETS AS CATTLE FOOD. 


Thousands of farmers in various parts of the country are growing 
beets in an experimental way and have no opportunity to dispose of 
their product to sugar factories. These farmers may, nevertheless, 
find the growing of small quantities of sugar beets profitable by using 
the product for cattle food, Following is an analysis lately made in 
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this laboratory of a sample of sugar beets received from a locality 
such as is mentioned above: 


Composition of fresh beet pulp. 


Fresh | Dry 
pulp. | matter. 


Per cent. Per cent. 
7 


RUIN Clctsiia alates atatatecalsiatein aiminiaiatabale’a alain te ua siaisieinsiclete/ciae biniais/aln bltlelatsintata ee cia siclaisae meas | siarailte sioeets 
MET CRUG) rer eminence aes sae ee iste aa ioe emia aie "lawn wc voles accion coe scsecioseeaee 1.53 5. 89 
LNT ite 26 SEER cic GOS ODIO SD OO COR COO OEIAE SOMOS BIH SEE a5 oi ies ae tee eee ae iB 5.18 
i Cte eA ERE) | eee eine waist alae inl ae tea ele win 'alelaieintela n=inieisiecin = cisisi- eis avec ohare 5 belies - 42 
LESSTTRENTIS) Soong had ennai SIS S6 48 50 SOD Ie A end oeOe 3 5or FO Dod Sa SOEs Sao taREn eee 2.21 | 8.47 
SUP amAneOUEeT CaLbOMVGUA LES isasensacleecelecice ce snicemisiisisene cp Seisielasiereeecies ss 20. 93 | 80. 04 


100, 00 | 100. 00 


The sample in question contained 73.87 per cent of water and 26.13 
per cent of dry matter. The analyses of hundreds of samples of beets 
in this laboratory show that the average content of fiber, usually called 
“marc,” is about 5 per cent. In the process of analysis all this mare is 
dissolved except that which is entered above as crude fiber, namely, 
1.53 per cent. The difference between this and the 5 per cent average 
content of marc, namely, 3.47 per cent, shows the quantity of carbohy- 
drate matter not sugar contained in the 20.93 per cent of total sugars 
and carbohydrates. The quantity of sugar in the sample analyzed 
was, therefore, 17.46 per cent. Practically all, however, of the carbo- 
hydrates, except those represented by the crude fiber, are digestible, so 
that the soluble mare has practically the same food value as the sugar 
itself. The ratio of the proteid matter to the digestible carbohydrates 
plus fat multiplied by 24, is 9.59. This ratio shows that the food is 
particularly a fattening one, and could be used to great advantage in 
preparing fat stock for market. The analysis also indicates that the 
food, to secure the best results for all-round sustenance, should be fed 
with some highly nitrogenous ration in order to secure a smaller ratio 
between the two groups of nutrients. It may be said with perfect con- 
fidence that it will be far more profitable for the farmer to grow sugar 
beets at 12 tons per acre for cattle food than other root crops, such 
as turnips and ruta-bagas, which will yield double that quantity per 
acre. The food value of these crops does not depend upon the gross 
tonnage, but upon the actual nutrients which they contain. Sugar 
beets contain, as is seen, over 20 per cent of their weight of actual 
nutrients, while turnips and radishes may contain only from 6 to 12 
per cent. 


USE OF BEET PULPS FOR CATTLE FOOD, 


The residue from beet factories, in the form of the beet pulp, is also 

a valuable cattle food. In this country no carefully controlled feed- 

ing experiments have been conducted with this material, but the 

question has been studied most thoroughly in Europe, and the data 

obtained can be used for our guidance. There is practically no dif- 

ference in chemical composition between the beet pulps obtained in 
H. Doc. 396—_9 
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Europe and in this country, so that the deductions to be drawn from the 
feeding experiments in that country can be applied with perfect safety 
to similar work here. At many of the factories in this country practi- 
cal feeding tests have been made, and with favorable results. Having 
heard that successful experiments in feeding cattle and sheep had 
been conducted at the factory of the Pecos Valley Beet Sugar Com- 
pany, I addressed a letter to the manager of that factory, and received 
the following reply: 


Eppy, N. MEx., February 21, 1898. 

DEAR Sir: I have your letter of the 14th. Shortly before the close of our cam- 
paign, Mr. A. J. Crawford, a large sheep owner of this section, looked into the 
question of feeding beet pulp to sheep, and finally decided to try a bunch of 500 
jambs as an experiment. These lambs were the culls of his flock, and when brought 
to the feeding pens at the factory were in very poor condition. In a few days they 
took to the pulp very readily, and are now eating 7 to 10 pounds of pulp per day 
each, with sufficient hay (alfalfa) as roughening. They have picked up wonder- 
fully during the time they have been here, and Mr. Crawford tells me that they are 
now the best looking of any he has. He is so well satisfied with the result of his 
experiment that about a week ago he brought in 2,000 ewes with the intention of 
feeding them on the pulp during the lambing season. You, of course, are aware 
that the pulp is a great milk producer, and by feeding it Mr. Crawford will be able 
to carry both ewes and lambs through in good shape until the grass comes, and, 
of course, thereby prevent the loss which he would otherwise have to stand of the 
many ewes and lambs which would die on the range. 

When the lambing season is over and we see how the sheep come through I shall 
be glad to write you fully. Mr. Crawford is anxious to make a contract for all our 
next year’s pulp, and I have no doubt that the feeding of sheep on pulp in this 
valley will become quite an industry. ; 

Yours, truly, A. S. GOETZ, 
General Manager. 

Mr. H. W. WILEY, 

Division of Chemistry, Washington, D. C. 


It is evident from the above that these practical experiments in feed- 
ing, although not controlled by actual chemical analyses, have been 
eminently successful, and it is not at all unlikely that within a few 
years our beet factories will be able to contract in advance for all the 
pulp which they can possibly produce. To illustrate more clearly the 
value of the pulp and its value for feeding purposes, the following 
extracts, taken from standard European authorities, are published: 


DIFFUSION PULPS OR EXHAUSTED COSSETTES. 


The following table contains an average of analyses made by Messrs. 


Vivien, Lucas, Duvin, Durot, and Dupont as a commission of experts” 


in France: 


Fresh Dry 
pulp. | material. 


Per cent.| Per cent. 
Moisture «52<25bcccbs cen cdc de canes the acca aves ataeesa aa ccnscebwouan euieiis coptsean ene 89. 09 


wee we eens 


Nitroven0us MALbCNS ok oop. ola's ela eloisn prema be wtereinis aiate einlaie = in el siete ereldis afe> aimee eta .92 8. 43 
Digestible carbohydrates <2. 655 - foe c cee mewn c cwenn are seuss snesenne ae aee seen 6. 52 59, 76 
Indirestible carboliydrates | .2 <2 <<. oo se. cee amp enka wienne =n nieb ine ellen nas meine l= inlatehs 1. 98 18.15 
Poaitiis waco t= nim qe eee ms mse Mictee ete des le Ble rem ee tere -09 - 83 
Mineral matter! <ca5..6 sien cami ois'e cine sinc lenele melele cle imleiel eetela Misra eteletere it iete eel a ote elateiaee 1.40 12. 83 


100. 00 100. 00 
Solid'matter 2.52. -teadeu ce cod baies wo nh ee cee nee ee Eee Ee ent Se eae ae eae eee 10: 91sec 


A 
’ 
s 
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FEEDING EXPERIMENTS WITH BEET PULP. 


Extensive tests in feeding pulps have been made at the Franciéres 
sugar house of M. Gallois. The following animals were used: (1) Beef 
cattle, (2) oxen, (3) milch cows, (4) sheep, (5) ewes. Before beginning 
the tests, these animals were all gradually accustomed to the change 
from their customary ration to that of diffusion pulp. 

(a) Beef cattle—Twelve beeves each received every day, in three 
meals, 52.26 kilograms (115 lbs.) of diffusion pulps, mixed with 3 kilo- 
grams of linseed oil cake and 3 kilograms (6.6 lbs.) of chopped alfalfa. 
Their weight increased an average of 1.004 kilos (2.214 Ibs.) per day. 
If we consider the value of the meat as 0.95 franc ($0.19), that of the 
oil cake 0.25 franc ($0.05), and that of the alfalfa 0.08 france ($0.016) per 
kilogram (2.2 lbs.), we find that the feeding value of the diffusion pulp 
was 6.58 frances ($1.316) per 1,000 kilograms (2,205 Ibs.). 

(b) Oxen.—Four oxen each received the following ration per day: 
57.5 kilograms (126.8 lbs.) of diffusion pulp mixed with 5 kilograms (12 
Ibs.) of alfalta and 1 kilogram (2.2 Ibs.) of linseed-oil cake. These cat- 
tle decreased somewhat in weight in the first fifteen days, and did less 
than the usual amount of work, but in the second fifteen days they had 
entirely recovered. ‘The trial continued two and a half months. In 
making a calculation analagous to that above, the value of the diffu- 
sion pulp was 4.78 franes ($0.956) per 1,000 kilograms (2,205 Ibs.). 

(c) Milch cows.—The test with milch cows lasted thirty days. Two 
cows were employed—one Flemish and the other Dutch. Before the 
tests the cattle were fed on dry alfalfa with a small quantity of beet 
pulps produced by the hydraulic-press method. The cows were each 
given, per day, 45 kilograms (99.2 lbs.) of diffusion pulp with 2 kilo- 
grams (4.4 Ibs.) of alfalfa. The tests demonstrated that the diffusion 
pulp is more advantageous as regards lactation than in the production 
of flesh. 


Cows fed on diffusion pulps. 


Cream per 100 cc. of 
Dat milk. 
ate. AREF ses 

| Cow No.1. | Cow No.2. 
JST EEPHWAY och GOB SADR BES NORCO OO OCHES CORB CUED CEO SGCODOGr Renee aAE eee eae errcee 8. 00 7.00 
BE aa ii Dee ones ar eerste ste Se er reps ye ee ee na eb isin Gia. Se ais eve nade eictee cc scb entice ecasis 7. 50 8.00 
TOLD AIP, © 8 lc osm caescte ye Ge eee a 7.50 8. 00 
SEAL G eee tee rete aererer tate, oat ctete arn PC lel nat ciareinwnjn eia's Sin sclvic wg casein scien ene 7. 50 8.00 


From these tests it was shown that the milk of the cows fed from 
diffusion pulp contained an average of 7.68 per cent of cream. The 
butter produced from this milk did not have the peculiar disagreeable 
odor which is present in that from cows fed on press pulps, 
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(d) Sheep.—In this test twenty merino sheep were fed on diffusion 
pulp. The following table shows the result of this test and the rations 
fed per animal: 


Weight: Kilos. 
April 4: Whi a2k cs erices yee eee oe eee eeeetes asa 948 = 2,085.6 pounds. 
ADEU (26 ec eee eS te Se eee een ae = 1, 008 =2,217.6 pounds. 
Total anctrease. 2265-5 Sesh S ee. Se ee eee 2 60 = 182.0 pounds. 
Inerease per/sheep per day —/ 6322-2. -2-- .2-- OAS = .3 pounds. 
Average rations per head: 
Bullp: 22sec rae secrete ee ee etter aye Srey At ote Sieve lats 5.4 11. 88 pounds. 


Ioinseed=OleCake ieee eee n ee os ween eae ee eee 


— .44 pounds. 
Chopped salifalia sass te eee sees err SSE Ra eke — 


1.10 pounds. 


Or bo 


It was not necessary to make other additions to the diffusion pulp, 
since the sheep ate it with avidity. With the aid of these figures we 
may calculate the value of the pulp as follows: 

The sheep gained per day 0.137 kilogram (.3 Ib.) in meat, which at 
1 franc ($0.20) per kilo (2.2 lbs.) equals 0.137 franc ($0.027). They con- 
sumed a ration, exclusive of the pulp, costing 0.09 franc, therefore the 
value of the 5.4 kilos (11.9 lbs.) of diffusion pulp was 0.047 ($0.01), or 
8.70 franes ($1.74) per 1,000 kilograms (2,205 lbs.). 

Haperiments made with ewes.—The ewes were obtained from a flock 
from which the lambs had just been separated. In feeding the ewes, 
to which a somewhat larger ration was given, the value of the pulp 
was found to be 6.03 frances ($1.206) per 1,000 kilograms (2,205 Ibs.). 
Taking all of these elements into account, the experts estimated defi- 
nitely the value of 1,000 kilograms (2,205 Ibs.) of diffusion pulp to be 
5.55 franes ($1.11). They also demonstrated that diffusion pulps keep 
perfectly. 

Not taking into account questions of transportation, etc., the value 
of diffusion pulp was estimated at 6.10 franes ($1.22) per 1,000 kilo- 
grams (2,205 lbs.).. Basing a conclusion upon the chemical analysis 
of the pulp, a value of 6.44 frances ($1.288) was obtained, as compared 
with the 6.10 francs ($1.22) per 1,000 kilograms (2,205 Ibs.) given by 
experiments. 


EXPERIMENTS BY ANDOUARD AND DEZAUNAI. 
(Sucrerie Belge, Vol. 12, No. 7.) 


In tests in feeding diffusion pulp to milch cows this pulp was given 
in a ration, first of 27 kilograms (59.5 lbs.) and later 55 kilograms (121.3 
Ibs.) per day, and produced immediately an increase of approximately 
32 per cent in the yield of milk. It appeared, however, to be without 
influence on the richness of the milk in casein and mineral matter, but 
produced an increase in the yield of butter of 12.4 per cent, and in that 
of the sugar of 24.63 per cent over the previous proportions of these 
constituents. It, however, gave the milk a less agreeable taste and a 
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certain predisposition to an acid fermentation. The butter, therefore, 
would probably not be of excellent quality. 


Analyses of diffusion pulps before ensilage.* 


Constituents. Maercker. Kiiln. 


Per cent. | Per cent. 


AMENIGTE Bap Sma OOO OCEAC COC CLOUCOnCOANOOSRas SACI AIRC SSO ASSES SAG ACSIA Se 89. 77 88. 9° 
YO na ATE) ns) yee SSC OCS NOPE COUE IGE cUe CoO C CIS eRe ae ee ae eee at ee 10. 23 it Lee 

Rfln Bono Sonbensed ogee Cee GES EE Oe ees ce eee ena ee OPE ERE Re ree 58 9) 
Ca eae ene ee eee Cee eee eRe S eon mes eM L a Gk so achs ciao cealeuates bare 05 1 
OMG OLE encase tcc eR ER ee OCR ae eeRons «oe menctbenates cuetctemans clee 2.39 2. 5: 
(CG) THGUETII Shes Se demge rab ao ose ee cee Sao een aE See BAAR ae eee er ane . 89 .9 
IMIG SU iG CoB ne eGetn cmc onneantee SD ARN SP BCE RODC OS EEE THE DESC CEO ScbopBSEonee 6.32 6.7 


Diffusion pulps after having been stored in the silos.~ 


Constituents. | Maercker.| Kiihn. 

Per cent. | Per cent. 
AYU (ULOY e/aimlale weiecatete:sis OSmant aiciein mia weantate anita BOA OPERRAADOOCECKOReTDABOSANaSdace 88. 52 87.5 
MD VPMAOR tae tsk id cs easis, oS ieee eee s SOE, G ohmteowae ceieaeine mattecs seems eee 11. 48 12.5 
BAIS see nines aS SSUES 6 SOS See Ee eee ne Se see as Rea ER RE S ee poe | 1. 09 9 
LDBI AR ARE 3S oc See ee Cee te ee ee ene, eer Ae ee ae yl pte ae | ot 
MDT ERELESULL py Timers re rare. eos cote tee ele rae a Se Ee ee ee eee etre cree 2. 80 3.0 
(CAD PUKE DAISY — ce See Oe Oe BOE SES eee ee eS eR eI Been P A he meee 1. 07 1.2 
RIO REN SECO CIO RMLL ACh cele sicaw aera aakicele Cece tye rccencleauinie t aac otmee come abismeas 6.41 7.3 


* Sachs’ Revue Universelle des Progrés de la Fabrication du Sucre, 1, 428. 


Analysis of diffusion pulps, by Pellet. 


; est Pressed | Dry ma- 
Constituents. pulp. | pele 
Per cent. | Per cent. 

SWISTCY raalaratalntels es k's miala Raidwatels se SunibAc men aiaisiee pth afstate arava: sis ’alalajate’n's/a\alaiaie is nia’ see 88K067 (2k sean ee 
MKB UO ON OMNI ALE eee tae vata ae Asan cicien ccd ca cesses cc oc ce eccseemecte = 84 7. 04 
eR Die cARnO My areas ees ae ence wae 222 2 da ele neo abalone oe emis e eianlaie eae ee 7.30 61.14 
Indigestible carbohydrates .-.--. ae 2. 46 20. 60 
ITE See, Se eae? Sane ieee ane eee eee - - wah . 06 . 50 
SOLO OREN TA EU Nal he teeter te Oe ce ees fon icie Skisw oie we Saad cneabele Saniers emesis 43 3, 60 
MeO LED GML al MAL LOI. secs oes seine codecs cams cceisccdice Selseelwals cigecdeiecdeeles . 85 Methicy 

2 100. 00 100. 00 
OVS TRALEE? 6 Se Ae SHS 2 eae ORB Abe Re Ce SRS Eee ee ee es me TUS 94h ee eee 


Maercker (Sucrerie Belge, vol. 11, page 464) determined that siloed 
pulps, in addition to losing water, also lost a considerable portion of 
their dry matter. This is shown in the following statement of the 
analysis of pulps which were siloed for five months, in which time they 
lost the following percentages: 

Thirty-seven and eight-tenths of nitrogen free extract, 25.5 of nitrog- 
enous matter and 29.6 of the fiber which they contained: The pulps 
gained, on the contrary, in fat, owing to the lactic and butyric fermen- 
tations. The losses were due to decomposition, and not to entrainment 
in the moisture lost. 
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Analyses of diffusion pulp, by Vivien.* 
; Pressed | Dry ma- 
Constituents. pulp. terial 
Per cent. | Per cent 
Digestible proteids (nitrogen X 6.25) ..........ecesecencssaane as sle'a dot asin creas a2 0. 64 (S83 
Indigestible proteids (amid nitrogen X 9) : 04 - 48 
Nitrate of potassium »--2 2.2. --secsaecae 05 - 60 
Digestible carbohydrates 4.07 49,15 
Cellulose and indigestible carbohydrates 1. 92 23.19 
Nab chao. Seeecetnc suede sacee scare ee meee 05 + GO 
SELAT = cee ce be eee oe one eee sione 54 6.52 
Assimilable mineral matter. - 35 4, 23 ‘ 
Indigestible mineral matter. - ; . 61 7.37 
NYA UCT ran ='stes ceiiaemine si wiels(e wiueu isin micinan'y miole cnialcidiawelanlsit'ns cin/ninin aie ealwie'slaie ee /uievem cits 91.72) | Son See 
100.00 | 100.00 
Analyses of diffusion pulp, by Pellet.* 
ae, ¥ | 
; : Pressed | Dry ma- 
Constituents. pulp. beniale 
Per cent. | Per cent. 
(Wiser ..2000s chk osc: comet cna ean eres cae a etae amce eae sie naieee ame nates tn are e aiatotal tetas 8888) S23. emeae : 
Orcoanie matters sis2 ano cers b ees eas nese Sas dootes face eee eee cake Sone seers 9. 95 89. 50 
Soluble inorganic Matierin-n-. j2-cteee caeaee ssa hee ae ee eae te om eee tte -5o7 5.13 
Insoluble inorganic matter. ese jess cs oss te sesm aale Seieecice ms chelseece ence rsaeene ce . 60 5.40 
~ 100. 00 100. 00 
Acidity.(expressed as ACebicracid) \.- .s.-c0.4- = sansa onsen = deme eee ae eee anaes 1. 01 9. 08 
Potal MILTO PONS. 2e aaa eeees cee ee eee ee te eae eee oe ee Mee neti Ree nents - 147 1.32 
Insoluble nitrogen (at the boiling point of water) ..--........-..--.--..--------- Pp fh ese Fs 


* Sachs’ Revue Universelle des Progrés de la Fabrication du sucre, 1, 429. 


The pulps diminished in weight in the silos, the diffusion pulps losing 
6 per cent per month. At the same time there was a diminution in the 
weight of the dry matter, approximately 1 per cent of the diffusion pulp. 

It is evident from the above data that the value of the pulp from beet- 
sugar factories, especially in thickly settled countries and in those 
regions where the dairy interests are prominent, will prove of no incon- 
siderable advantage in the successful introduction of the beet sugar 
industry and its rapid advancement. Beet pulps form a wholesome 
and nutritious, though a somewhat poorly balanced ration, Their 
chief nutriment is found in the carbohydrates, composing the mare of 
the beet and including the unextracted sugar, and in the proteid nitrog- 
enous matters, and a large percentage of these is easily digested. 
While beet pulp is not suitable for the entire food of the animal, it can 
be made a principal part thereof, varying its proportions with the 
nature of the effect desired to be produced. Experience has shown 
that it is especially relished by dairy cattle, produces an abundant 
supply of milk, and where properly preserved and fed, it can be used 
in great abundance without imparting to the milk, butter, or cheese 
any unpleasant flavor. 


SUMMARY OF DATA COLLECTED IN PREVIOUS YEARS. 


In order to present data covering as wide a field as possible, and 
including the experiments of several seasons, the following table has — 
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been compiled from the reports of the Division of Chemistry and from 
the bulletins of the various State experiment stations: 


Analyses of sugar beets grown in various States. 


[A compilation of the analytical data obtained at the various State experiment stations for the years 
1888 to 1897, inclusive, and at the United States Department of Agriculture for the years 1884 to 1897, 


inclusive. | 
Analyses by the United States De- Analyses by the State experi- 
partment of Agriculture. ment stations. 
State. Num- | aver- | Sugar | Purity | N=™-| aver. | Sugar | Purity 
ber of 1S °Y | ber of d 8 oy 
Year. anti age )}) 4 in coetti- Rae age in coefii- 
ples Beene beet. | cient. ples. weight.) beet. | cient. 
Ounces. Per ct. Ounces.| Per ct 
cAN st Nani alias sess sac niet ecaseees UES lho cocoee beceeacd 5.9 CO ide | ests <trate||in, ooh orn anes ae ee 
PAPIZON A eee e eters eekee ae 1891 2 51 (eu Gee ARE ens eee ene Ameer errr 
1897 7 23 9.3 70. 4 LB Ti| Sue ees a8.1 61.8 
SASV OAD Bicaeiad o0\cle ¢'aisie| samiuiela 9 29 9. 67.4 1bY( | Feeeaaee 8.1 61.8 
PACISHIISHS es searla(eia soso sie 1891 2 40 | 6.4 sbi Sorbe.codlbbeocesd HoEcaesd pposdoscr 
1892 3 12 | 9.4 Cs ME Se abdcelMeeteaoc Poercneel lence te 
1897 2 18 11.3 COR ESE BES olanccactel PE Oee hel ease ace 
| = i ee eS | ee 
SAS ORDO were ereiaiaor fers ateall sieral= == 7 22 9.1 G50 lotr acral a eiete. 2 |e roses s| ose sea 
@alitoritiates sects. soseeess 1884 71 19 13.7 SON BO Be gs aetera lee esiacie ccc eses | Ses amet 
Lihey Seaboard bonecont ter Socbe ol Gececene Ou eens. LO ig |Seemeers 
S89) ewe Seuss es same Neeaiste ates States 14 19 12.1 Reet 
1890 4 Vey Bey 84.6 18 17 10.7 73.0 
1891 8 48 11.1 GOS) | San peed Fooocder 5613.0 
1892 4 14 14.7 (Uitte: Oy) sereratatereta | ere 5614.0 
15)" eeeStecs| pr cocops esac Sen BeSoeeed Socisorad |iectonor 614.0 
Te Bee Sc oad sar eeone Pe een beeen eeerrer 615.0 
ie byl GaSe ees lsecocee o Poser ee etree eee Sse lace ee A 615.0 
UGG) codec etal spetieeee Godacker leearosel GecRonalaseccenue 614.0 
1897 1 26 0A: el eee Se Se ood sec coal loncacoan asemcas 
ESIGHE bee SAB CORR OnIGDS BOoTOS 88 21 13.6 | 85.3 37 18 11.2 75.1 
Coloradeesssaseacecectes. on! 1 ee eRe op eal DOS SOn ee CEOS EEeS SESS eee RECee sed bosccioce UE Woossnecc 
SSO | Seer peas lla mretate ciere| =!=ravate crepe (cee cae ee Mt ioeaoecec TOS: |e ccmeses 
1890 29 20; 12.5 } 76.1 73 25 11.0 83.0 
1891 51 26 Use OU ZCis Ae haste cletae *13.5 79.3 
1892 170 18 14.8 81.7 1Gi Seems *13.8 80. 6 
1893 18 17 UB Sd re ee) eee sec eoecoec badsocac bem eoSe 
1897 174 20 S565) 7657 A ees 14.3 doer 
Wnerdmah ease c eee 442|  20| 13.9] 78.41 - 142 25; 115| 821 
@MonnectiGn tess a5ec2es se5 cs ols 1890 2 14 BECO @ Cs Geceoacolls BROS ae aceasta na oo5 tecc 
1891 5 27 LU Ne HRC Pocremesesscr se clocsacre al Seccs noe 
JASTOTB TER ab ce eae acon | Sacer 7 23 10.5 GoW) Peters sel aceorscallacsoceen||accacace 
(GGL eno scoot =eecDanepEne 1891 2 12 11.1 OL ee Sonne Secor Oen|osaesome|baeetooe 
Nels Ovenmawsacinaecis ones ena 
Average 


* The sign * indicates that the number given is 0.95 per cent of sugar reported since it was doubt- 
ful whether the per cent of sugar was expressed in terms of the weight of the juice or that of the beet, 


though probably the former. 


a Analyses of Kleinwanzlebener only show: 32 samples, sugar 11.8, purity 73.6. 
b From report made on the total crop by the Chino Valley Beet Sugar Company. 


a Average weight of 
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Analyses of sugar beets grown in various States—Continued. 
Analyses by the United States De- Analyses by the State experi- 
partment of Agriculture. ment stations. 

Spates Fabien Aver- | Sugar | Purity Bee Aver- | Sugar | Purity 

eae. ae age in coefi- | sam age in coeffi- 

ples. weight.| beet. | cient. ples. weight.| beet. | cient. 

Ounces.| Per ct Ounces., Per et 

IN OIN See oe a ela et cee 1890 8 31 10.3 (¢-5h ESR ARSE Be odcoricl sco ccslito ota 
1891 36 32 LET (U8 enone Beene eter erin facto 
1892 59 15 10.9 TD. 2 |\:n ciateinise||Simieye eco ce len eed ee 
1897 32 17 13.1 75.5 312 20 11.9 76.4 
ASV OLAS ioc cine memes elaine 135 21; 11.6 75.4 312 20 11.9 76.4 
IN@iana coe ssa casew ses aaate TER Bceee dns Beer Godel anced 2c eooaa ses NE ReGaoae U2 2. |e 
Te) Sooty jbonobe ie \sesioatellsGaccier- LON eee eee 11 Oe eeeae 
1890 56 23 10.7 72.7 26 i Oo Poteet 
1891 77 27 11.6 76.9 131 a 20 12.0 78.8 
1892 57 14 11.2 72.5 95 12 1 76.8 
1893 4 10 10.7 73.1 49 12 11.8 79.3 
1S asoobeo) soe toc) |sosmssed|jorc oso. 84 25 11.8 78.8 
1897 103 14 13.1 78.9 205 18 12.0 80.7 
Mevovadel batted thea eloe pe 297 19| 11.9| 75.9| 605 17| 11.7] 79.2 
Indian Territory..-.-..----- 1891 il 27 11.6 16. D pl eee toes = =| onscreen 
WOW Wales emise selec ese eee eee tee soit eee ll esoegrie Cemod sto ecmedcss 4 17 11.9 76.5 
WBSO 5 Bae sees akeetereete jsosecSse||trosdas: 12 34 9.9 64.9 
1890 30 22| 11.8 74.5 34 33 10.7 71.4 
1891 321 30 11.8 75. 7 503 16 12.1 74.0 
1892 30 24 10.9 76. 2 404 21 11.6 72.9 
1893 7 17 |} 12.8 75. 8 563 19 11.9 76.1 
Ube See se All ase ah se Tacaedoe 2 Sosccs 150 19 11.5 74.9 
1897 130 18 13.3 73.7 642 19 12.4 76.6 
Avdandg bout etree deta 518|.  26| 12.1| 75.2] 2,312 19| 12.0] 75.0 
SCTE De Bc BeeBenabnonca sess IRM eesocse | |bhSee. 25) SScsoo6d|asesea IR horeosc = 8.9 69.7 
1890 22 32 8.3 69.3 16 31 Teter sese.n 
1891 36 33 10.7 68. 2 183 19 9.6 70.6 
1892 22 25 11.1 74. 2 115 21 10. 2 73.4 
1893 tal earnest 14.3 72.8 22 21 10.1 71.8 
1897 41 27 11.4 73.8 158 17 11.9 77.0 
IAVCLALS sews amniemia Gaeta meter 122 29 10.6 71.4 501 19 10. 4 73.4 
AGONDUG kay oa oo sictere Seiciete «ela 1891 3 34 | o4 CE BW fe] Pee eee! osc Sete ec ccoce tse coe 
1892 4 13 8.9 EP |) Beeceel bee rcs cocee soileccaccn. 
1897 6 16 TT) TL. Mi ie ane =:3) 2s aoe 3b =e] bate eee 
ANVOTALO tag 2--4- sesso eae ee 18). 018 10.3 (2-37) | Pecceesa|aas senha. = aan 
LOUISISNG =n. ab, enemas ee 1893 3 12 8.9 USBI Bpreseeselseaasenelete cece) cosc ssc 
Maryland): 622.5. ocean sees 1890 83 15 12.2 79.3 5 10 12. 2 ORT 
1891 2 16 7.4 6B8.'5 |. 2ec5 = 50] -s chicnte clam eae eee 
1897 29 19 11.4 i! ae Ge ea bere et 
AV OPARS Se aoe cece lesen 114 16 11.9 OED 5 10 12. 2 Won 
Massachusetts ....--........ 1th Beaeetng reer cnc ocr ssedocens Sec AQ) |e Sears 1252) sae 
1890 6 16 12.0 82.8 6 17 13. 4 677.1 
BON) mot creee= erates stom aaa Shigue be 6 17 13.4 78.1 
AN OLARO Seeseeesaneses|euaeme 6 16 12.0 82.8 22 17 12.8 77.6 
Michigan <....20.c.-ten-se es WSRO Shicsetse te dsside sel omens algerie 6 e19 1256)|)2 eee 
1890 30 31 12.0 Ua ESR Morera Mseescocciicasce. | 
1891 50 32 12.6 78.0 2d esate 13.3 86. 2 
1892 71 19 14.1 Coat Wl Ber ese Premarin SSA: Sooo 5 
1893 88 15 13.3 VA Ie) et eee Pei ri s fe eS 
1897 450 22 14.7 Hae 465 27 16 4 84.0 
Wrorage 3 Shee 689 22| 14.2] 81.1| 700 27| 15.5] 84.7 


71 samples. 


b Purity of but 1 sample. 
e Average weight of 2 samples. 
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Analyses of sugar beets grown in various States—Continued. 


Analyses by the United States De- Analyses by the State experi- 
partment of Agriculture. ment stations. 

State. Sate Aver- | Sugar | Purity ee Aver- | Sugar | Purity 

Year. nore age in coetfi- | oam- age in coefii- 

ples. weight. beet. | cient. ples. weight.) beet. | cient. 

Ounces.| Per ct. Ounces. Per ct. 

Minvnesota™. -yo2-tcas-=sece es 1890 107 30 11.8 15; 2 50 |peccceas |. *12.3 76.5 
1891 41 29 12.4 79.7 467 a23 | *13.0 io 
1892 22 29 12.2 78.1 180 17 14.3 85.5 
1893 7 60 10.8 ORS noo ad bes Seaneeaellaeuonsccliescase. 
1897 49 24 11.0 79.2 143 17 13.1 81.8 
vere =! fo) 22228) n te | 226 99] 21.7) va3] 345 19| 13.2] 81.1 
WHSSOUMI en aosae cence ees cee 1890 2 21 8.4 66.7 5 17 13s4: |e eaeee 
1891 67 20 10.4 62.4 59 28 | 9.3 67.3 
1892 13 33 8.1 (eo arene SRC eaRel Socmemee Pets sec 
1897 324 20 1a 73.5 304 26 10. 6 71.0 
ESVGHE 2) Bae pares eel loneora 406 20 1D 71.6 368 26 10.4 70.4 
RVs risen Meteors ose Ss cjaieAe 1891 35 25 13. 2 MGHOG me emetaes eet eerererel tate ate 6 |Af= late ect 
1892 6 22 10.9 Patel loo Sone SE ACOSRG| Heeeeeeel emcee 
1893 2 15 14.3 A) i aos ssl desscoss Keesocee ae eeerer 
1897 4 20 14.4 77.8 70 23 14.7 77.0 
AMORA OFe nics sions sos | osee 2 = 47 24 13.1 76.3 70 23 14.7 77.0 
ING DIASICR rac eclectic sss sees 1 CN Sepep oeA eso See Ser aes ae pear ars LA aeaorereee OAT (MN ee emnscic 
1889) [S222 o5 2. Grebe sae Sasbeacc| poobo oc 159 46 10.3 54.5 
1890 269 20 11.8 71.9 462 Lee M1283 73.9 
1891 62 35 nb oy f 75.3 218 b 23 12.8 77129 
1892 27 21 14.2 79.3 98 17 9.8 72.4 
1893 8 7 10.1 69.7 (f)) Wacenoacs 11.3 77.0 
RBG OM pam aae iat ys asec alaisieete aelee meme rle UBS secede 12.1 76.9 
1897 13 29 We) 76.9 HOGS eee AD Efi 75.0 
Marmot | frees ae 379 23} 12.0] 73.1| 1,689 22| 1 73.7 
INS) (GY 1 le Se Se 1891 18 11 17.2 88. 0 222 25 12.5 76.9 
1892 81 13 15.9 83. 4 221 18 14.8 80.8 
1 CE ae homoo GOSbanee peberddod Coemeeee 51 20 13.6 80.8 
TSO NEE eats oc cee cals anigsie ticles ste-oa|(0d ote clams] esraee Gee] Sorento ee aces 
SOR Me Serer |Bearcoct| =< close ouiPtcencs ce LIG! |S seas 13.1 ad77.8 
PA BO Recreate | se eesrarcl sce ce SAo| sce oe 4 A beeps cine | Liners ees [eee jecapsose 

1897 21 18 18.3 81.4 10 19 VEN Oa awe 
PNET O fe ots ore mioeioe act wie wee 120 14 16.5 83.7 680 21 13. 6 78.7 
Newbampshires >. <--2.2.4-- 1891 1 19 11.6 SOU al Smemerrol oer aorta \Secopaar|ocooactc 
INS Wael OTSeyioscacc. feos = cia 0 1891 1 17 ie! TONS Foca a 22 icles cts l acetaes eee 
VSO SH | Peete em ae are oem tepell ow sicres Ss |ewieie win ave Bl Wescsoccs ile y/ 76, 2 

1897 31 16 14. 2 SUP AMS OU BSyte|| Saeratas arse | perros |e neces eee 
Miygmape ase ee 32 ie} 1450-| Bia: | St | Soca | a.7|/ 762 
ING WMe@xICO) ==) 2-25 -ss-- 252 1891 17 28 ARES TAOS! 5 soe eee leeennee eee se bo seu 
1892 29 19 15.3 83. 2 Oo densa *1760 | Boas 

1897 3 AS} AT62 82.0 219 | 26 13. 2 |-------- 

hopmaeerage. cs Ne a9) | 92)| 14,9 | 20.2)| |< 22s) 26.| = aan eee 


* The sign * indicates that the number given is 0.95 per cent of sugar reported since it was doubt- 
ful whether the per cent of sugar was expressed in terms of the weight of the juice or that of the beet, 
though probably the former. 

a Average weight of 229 samples. 

b Average weight of 88 samples. 

e Analyses reported by the Standard Cattle Company. 

d Averages for 1893 to 1896, inclusive. 
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Analgses of sugar beets grown in various States—Continued, te 


Analyses by the United States De- 


partment of Agriculture. 


Analyses by the State experi- | 


ment stations. 


= 
State. lage Aver- | Sugar | Purity Pear Aver- | Sugar | Purity 
Year.| gam. | 28° in coefli- | cam. | 28° in coefhi- 
ples weight.| beet. | cient. | © pl es, | Weight. tas cient. 
Ounces.) Per ct Ounces.| Per ct 
ING WALOLK sont seems saaan eee abe ES Sie ce ollaside sess |e ee al cere 6.2 anes 9.9) apcateneite 
1890 10 15 aA | 78.0 Neos econ |= wee cies] eet eel een . 
1891 4 32 11.6 16.8 | 52 .cccceleewtence| semen ‘ 
1892 8 22 15. 4 85.9) 5. teen) 52 tS 5 oe ee el 
DR hone | Sra aoc.4 eaoneans| QocamreyS 29 38 A es 
1897 225 21 15.0 82.4 562 a16 15.9 83. 2 
AN OTR EO eee eee nail aeons 247 21 14.8 82. 2 591 20 15.7 83.2 
AV EEA thetic save een|sneeee 11 16 wit 14, 6: (2, -peece | eis ol a eereeters 
North Dakota: 2... s..25-see 1890 24 25 13.4 71.2 +d ee ete 13.8 
1891 11 23 11.8 73.2 129 29 10.9 
1892 11 24 12.9 y CHO BEC MRP o| es csa loss Se 
1893 2 27 14.0 BOT ele fe sateen ore epee? eel Rese 
1897 4 28 10.5 81.2 [52.0222] 22. eo Aneta ee 
AN OVBREO Saas ooies see's |= ator 52 25 12. 73.9 138 29 shat 
Ohi0 "252 4 hed. Beaeve see 1890 15 26 9.8 1620) hic ccea<|2 2 = stem sees eee 
1891 66 31 11.3 73.5 Pa aero 9.8 
1892 102 17 14,2 80. 2. |a ce pais wie ]'s 5. cee niall ere eee 
1897 68 22 13.8 wehat 554 31 13.3 
vernpa yo eae DS Pant 23| 18.1] 77.9|° 578 31.| tee 
Oklahoms -<2.-7- th enc =. ee 1891 1 48 6.4 58.3 |. 5 oescc| ecw chine |= ae 
1897 iW 10 11.8 72.5 Pe ee AS 11.4 
AN GUAR G2 - seep scenes aaa 2 29 9. 1 62.9 SS aac 11.4 
Oregon t 2: oboe Gated epee 1890 yy Gee eee ee BT b 264 ae 
1891 35 34 12.7 98 22 12. 6 
1892 12 19 14. 2 65 27 14.4 
ys ee ee eee Reem meMsOoms Pr escosecisas.- o> 2\).- 2 - 
2) a eee ea eee meee eee cscs o.oo 
G9 58) pate eet | orm latatinn Mere (a otcaereeeyatal tare BSNS Soa ac 14.3 
REG See) OCC Al Ia Siete erences mre) Presents Ae, = |-2----8 
Awerater es cto 49 30; 13.2| 80.6| 293] 241 18.4 
Pennsylvania 2s.22-2cker= e 1890 10 27 8.0 LER) Spans bomeseec|lassocc: - 
1891 i 22 13.3 V8 a7 | Sekine ial one ae 
1892 8 13 10.8 70%, Soils < 22 s| = a 2,0 ool eee 
1893 WER SEE 11.0 180 \ son dscclen oak = oe eee 
1897 59 18 13.8 TQI5 |< <0 satg anti ane se see 
ih-Vertine Uae stele es eee a5. | -19.| 12.8 | . 98.4 |.csscsdccccse eee 
Rhode Tsland= sso. 4-2-see 1897 2 21 11.9 942 Vint igs oe |ene acl 94 eee 
South Carolina ..........-..-- 0 Ph Beseaeer| Seances ceorines sere 3 19 5.8 
DEMS cece Bmemaere ct Sar ctgeael sre occa 15 15 4.9 
180d) sie ae eel hone Eee ae eee Aes 71 23 5.9 
1897 13 17 9.9 (CRN eee See Beemeeresbdcscocwlsso-- 
Asyerize’.:ctic ee eee Ph ate Ale Smee 89 2] 5. 


a Average weight of 137 samples. 


c Averages for 1893 to 1896, inclusive. 


b Average weight of 2 samples. 
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Analyses of sugar beets grown in various Svates—Continued. 


Analyses by the United States De- Analyses by the State experi- 


partment of Agriculture. ment stations. 
State. pom: Aver- | Sugar | Purity pete Aver- | Sugar | Purity 
Year. aaah age in coefii- | sam- age in coefii- 
ples weight.| beet. | cient. ples. weight.| beet. | cient. 
Ounces.| Per ct. Ounces. | Per ct. 
South Wakotals2s--2---s--—- TEE) | aeapc6e| oeese Ss las anert sl Bebe iia tA ese sooe Oily | em sae 
1890 21 20 13.1 78.6 yal iscerioeee 14. 2 74.7 
1891 202 22 12.5 75.3 | 1,264 29 11.9 73.3 
1892 67 20 13.1 75.5 680 19 14. 2 80.7 
1897 5 17 15. 1 83. 2 337 14 15.5 85. 6_ 
INSEE are SRO DEC aa ser eee 295 21 12.7 | 75.7 | 2,356 22 13.1 77.3 
REET CHBOO. 23s. 4tes6s gen. 1891 5 Sit tee Sal Be) Gyles he [aaa co 2 clk 0) ee 
1 9.4 Ze 


PAV OTHOt Sceesote eas se clasas ee 35 20) 1423)" 81.1 64 Tals Vee 83.5 


SVMIGEINON Use tocis ot ne = nr~' oi 1897 8 | 22: 14.2 84.1 32 17 16.3 84.2 


Virginia 


JAIGEETS Ses soposcHeenod|psssee 153 | 19 11.4 76.8 5 21 UG) | Beemer 


VE Sbh oo 0p Soars. CoeSeene 


25) *13.5 82.6 

17 16. 2 87.9 

6 13.4 80.9 

23 13.6] 175.7 

PANN Briel Pt Oire) tae ele =i ems 22 14.1 83.4 
WiGSG) VIRGINIA roe «220 om. 1892 12 14 11.3 (si) NaSem Bess (boo taeee petosase||Saecccae 
1897 14 19 13.4 tC Pea eel Pee cao eoaasooalbssos ae 

JERE TREY SB aeigoae woes] Gone ne 26 17 13.5 TEBE easeo8 Sal sSincscodfetodtaselloboossce 


* The sign * indicates that the number given is 0.95 per cent of sugar reported since it was doubt- 
ful whether the per cent of sugar was expressed in terms of the weight of the juice or that of the beet, 
though probably the former. 

a Report made on total crop by Utah Sugar Company, 1891-1896. 

b Average weight (net) estimated from average gross weight. 
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Analyses of sugar beels grown in various States-—Continued, 


Analyses by the United States De- Analyses by the State experi- 
partment of Agriculture. | ment stations. 
State. eee Aver- | Sugar | Purity | PSs kage Aver-,| Sugar | Purity 
Wear anim age in | coefil- | atin age in coefil- 
ples weight.) beet. | cient. | ples. weight.) beet. | cient. 
Ounces.) Per ct. Ounces.| Per ct. 
Wisconsin ..--.-.----------- 1890 10 21 12.8 81.3 94 35 117i tate 
1891 432 26 in eat 75. 8 373 32 11.9 76. 2 
1892 21 22 2, 77.8 6 26 15. 2 81.6 
1897 42 15 15.8 B3.Bh [to WIGO3) | Sonemee 12.1 74.1 
Avvetage tse cet man eee 505 25] 11.4| 76.6! 2,191 32; 121| 74.7 
Wyoming 4o2er ieee te seede 1890 5 26) 15.1.) © 7818.) 2.80 _-\oo eee eel Nae 
; 1891 18 12 13.5 78.1 55 11 15.4 77.8 
1892 6 8 15. 2 85. 2 71 14 15. 9 78.7 
1893 48 19 15. 9 80.5 Bo sla saci 16.2 80.9 
1897 34 19 17.2 82.3 |. -oecme lsc ce tales eee 
to yi nme ae EE 11 18| 15.8| 980.8| 159 13| 158| 78.8 


NOTES ON PRECEDING TABLE. 


In a few instances analyses reported to the stations by sugar compa- 
nies or organizations designed for the promotion of the sugar industry 
have been included. It is noticeable that in many States but few 
analyses have been made. In view of this fact, it is well to be cautious 
in accepting the results of these few analyses as being representative 
of the beets grown in the State. 

The reports from the State of California are especially incomplete. 
Most of the analyses reported are from data obtained in the laboratory 
of the Chino Valley Beet Sugar Company. In view of the fact that Cali- 
fornia has several very large and very successful factories, we do not 
regard the data included here of great value in judging of the State 
as a producer of high-grade sugar beets. We have data of factory 
averages obtained in California representing in some cases more than 
100,000 tons of beets, showing that the State produces beets of very 
high sugar content. Factory averages have been reported this year 
higher than 15 per cent of sugar in the beets. . It will be noticed that 
in most instances the results obtained by the Department of Agri- 
culture corroborate those obtained in the stations. 

A notable exception to this is in the tabulation of the results obtained 
with beets grown in the State of Washington. The Department of 
Agriculture, however, has only made about one-tenth as many analyses 
of Washington beets as the station. The average of the results of 
the large number of Washington beets analyzed shows that this State 
is destined to be a large producer of sugar. 

In many cases the averages are based on very incomplete data, and 
therefore must not be considered strictly representative of all the results 
included. In figuring the general averages each annual average is 
weighted in proportion to the number of samples it represents. 
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INVESTIGATIONS IN SEED PRODUCTION. 


The second line of experiments carried on by the Department of 
Agriculture during the season of 1897 was devoted especially to the 
culture of high-grade beets in cooperation with a few of the agricul- 
tural experiment stations. The localities selected for the experiments 
were such as would represent as wide a range as possible of climatic 
conditions, and be compatible with the time at the disposal of the 
Chemist of the Department for doing the work, and with the quantity 
of high-grade seeds on hand. It was not deemed advisable to go into 
the arid regions with these experiments, because it was not possible, 
in the short time at our disposal, to make proper preparations for the 
conduct of our work. Under authority of the Secretary of Agriculture 
the Chemist of the Department made arrangements with the following 
experiment stations to conduct the work under as nearly as possible 
identical conditions, except those pertaining to climate: 

The agricultural experiment station of New York, at Geneva. 

The agricultural experiment station of Indiana, at Lafayette. 

The agricultural experiment station of Wisconsin, at Madison. 

The agricultural experiment station of Iowa, at Ames. 

The agricultural experiment station of Kentucky, at Lexington. 

The agricultural experiment station of Tennessee, at Knoxville. 

In order that the experiments might be conducted on plots of equal 
area, each director of the stations mentioned above was furnished with 


° 6 42 FEET, 


Fic. 2—Plot for guidance in planting sugar beets. 


a diagram showing the manner in which it was thought most advisable 
to plant the different varieties of seeds. The diagram shown in figure 
2 was accompanied by the following descriptive letter: 


UNITED States DEPARTMENT OF AGRICULTURE, 
DIVISION OF CHEMISTRY, 
Washington, D. C., April 23, 1897. 
Dear Sir: For the sake of having complete uniformity in the comparative tests of 
high-grade beet seeds, I send herewith a diagram for the purpose of guiding you in 
the preparation of the plots and in the planting of the seed. The object of this dia- 
gram is to secure the planting of the high-grade seed in the interior smaller plots AB, 
each one of which has almost exactly the area of 500 square feet. If preferred the 


’ 
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size of the interior plots may be varied so as to make each of them exactly one one- 
hundredth of an acre, namely, 435.6 square feet. Ithinkit would be better, however, 
to keep the interior plots AB each 500 square feet, as they fit the rows as indicated by 
the horizontal line, allowing exactly 14 rows in the plots, of a total length, including 
both interior plots, of about 47.6 feet. The interior plots AB are surrounded by a 
border CCCC, which is to be planted with the high-grade commercial seeds which 1 
shallsend you. The end plots DD are to be planted with the same kind of high-grade 
commercial seeds as CCCC, but these end plots are not necessary to the success of 
the experiments. The object of the border CCCC is to surround the high-grade 
seeds AA with beets grown under the same conditions, so that the exterior rows of 
the plots AA may be subjected to the normal conditions of beet growth, which 
would not be the case if such small plots were left unprotected. The scale of these 
plots is 1 inch=12 feet. JI think it is important that the soil of the plots be 
prepared in accordance with the directions contained in Bulletin No. 52, a copy of 
which IJ transmit herewith. The plowing and subsoiling should loosen the ground 
to a depth of not less than 16, and, better, to a depth of 18 inches, and the surface 
of the soil, after plowing and subsoiling, should be reduced to perfect tilth. 

I am now awaiting the remainder of the high-grade sceds, which I expect in a few 
days. There will be two varieties of the high-grade seeds, one to be planted in Plot 
A and the other in Plot B. All the seeds sent you will be plainly marked, so that no 
mistake can be made. The quantity of seed required for plots A and B will be about 
5 ounces. I think it best that the interior plots A and B at least should be planted 
by hand. The number of seeds in the 5 ounces being known, they should be planted 
in groups at intervals of 9 inches; that is, in such a way as to secure one good, vig- 
orous plant at about every 9 inches 1n the row after thinning. Five ounces of seed 
will contain approximately 5,000 seeds, and in the two plots A and B there will be 888 
hills, which gives approximately nearly 6 seeds to a hill. In this case the planting 
would be accomplished as follows: Six seeds placed in the row at distances of 1 inch 
apart followed by an interval of 3 inches, then again 6 seeds at intervals of 1 inch, 
and so on. This grouping is shown in the following line: 


9 in. 9 in. 


\ 
Of course the spacing will vary according to the number of seeds to be planted. 


If there be anything in connection with the diagram that you do not understand 
please let me know. 
Respectfully, H. W. WILEY, Chief of Division. 


The high-grade seeds furnished for planting the above plots were 
as follows: 

(1) The Vilmorin Improved, grown at the experiment station of the 
United States Department of Agriculture at Schuyler, Nebr., in 1893. 


This station was abolished in the autumn of that year by Secretary- 


Morton, and the principal part of all the high-grade seeds on hand 
was sold to the Oxnard Beet Sugar Company, of Grand Island, Nebr. 
A small portion of each variety was retained, however, in the hope 
that at some day the experiments might be reestablished. When sub- 
jected to a germination test, however, of all the varieties which had 
been preserved, only the Vilmorin Improved showed unimpaired vitality. 
All the other varieties grown at Schuyler showed a vitality too low to 
warrant planting. 

(2) Original Kleinwanzlebener, grown by Kiihn & Co., Naarden, near 
Amsterdam, Holland. These seeds were from specially analyzed 
mothers, showing the very highest qualities for seed production. 


~~ ee 
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BEET-SUGAR INDUSTRY IN THE UNITED STATES. 143 


(3) High-grade commercial seed, grown by F. Demesmay, Cysoing, 
France. These seeds were not grown from specially analyzed mothers, 
but represented the high-grade commercial seeds produced at that 
place. 

These three varieties were furnished for planting in Section B. 
There were also sent at the same time some of the high-grade commer- 
cial Kleinwanzlebener and Vilmorin’s La Plus Riche for planting sec- 
tions CCCC and DD, as indicated in the diagram. These seeds were 
sent to the various stations specified above on the 24th of April, 1897. 
The high-grade seeds which were to be used in planting Section A 
had not yet been received, and were not forwarded at that time. 

The seeds ordered from Europe did not arrive until May 15, and were 
sent at once to the several stations on that day. In addition, seeds 
were received from August Rélker & Sons, representing Dippe Brothers, 
at New York, and from Martin Grashoff, of Quedlinburg. These seeds 
were also sent for planting the margins of the plot indicated above. 

In the general instructions given to the directors of the stations it 
will be noticed that all the details of the work were left to be decided 
by them at the proper time, as any directions for time of planting, 
etc., would be but futile. Each one of the directors undertook to do the 
work strictly in accordance. with the instructions provided in so far 
as the preparation of the land, planting, cultivation, and harvesting of 
the samples were concerned. The Chemist of the Department visited 
three of the stations during the season and conferred personally with 
the directors in regard to the progress of their work. The other direc- 
tors were communicated with only by letter. 

In the analytical work samples were selected according to instruc- 
tions and sent to the Department of Agriculture, and others were ana- 
lyzed in the laboratories of the collaborating experiment stations. 

On May 6, the high-grade seeds not yet having arrived from Europe, 
I sent to each of the stations for planting Section A some high-grade — 
seeds grown by Martin Grashoff, of Quedlinburg, obtained from Mr. 
Jellinek, an agent of the grower in this country. I suggested that 
Section A be planted with this seed, and then if the other seed expected 
from Germany came in time the plants could be dug out and the section 
replanted. The name of the seeds sent for planting Section A was 
White Improved Imperial Elite, which were produced by a cross of 
another variety with the Kleinwanzlebener. Directions for planting 
the seeds according to the plot were furnished each director. 

The additional quantity of high-grade sugar-beet seed ordered from 
Dippe Brothers, Quedlinburg, Germany, was received and distributed 
to the stations on the 17th of May. In most cases the beets in Section 
A which were previously planted were not dug out, but the new seeds 
were planted in other localities. 

The conditions of growth varied greatly in the different localities 
during the season. At the New York station the spring was backward 
and cold, and the planting and first development of the beets were 
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delayed. The subsequent conditions were favorable to good growth. 
The beets received no backset, and reached a fair maturity by the Ist 
of October. The autumn was mild and cool, and dry enough to pre- 
vent second growth, so that the beets could be left in the ground with 
perfect security until late in November. 

At the Indiana station less favorable conditions obtained. A poor 
stand of the beets was secured in many instances where a perfect 
stand was secured at the New York station. The early leaves were 
badly eaten by an insect, and this prevented the early rapid develop- 
ment of the plant. Subsequently a period of extreme drought set in, 
lasting for nearly two months—during July and August. The result 
of all these unfavorable conditions was practically a complete failure of 
the crop, so that even in the case of the beets which were secured there 
were evidences of arrested development. The general result of the 
experiment was exceedingly discouraging. 

At the Wisconsin station the field which was selected for the growth 
of the beets was not particularly well suited to the purpose. It had not 
been under previous cultivation for many years, and a portion of if, as 
is seen in the report of the director, suffered severely from various 
causes. The special plots which were cultivated in the high-grade 
seeds gave fairly good results, as will be seen farther on, and the beets 
produced were of good size, fair shape, and fine quality. 

At the Lowa station fairly good seasonal conditions prevailed, and 
the character of the beets produced on the specially prepared plots was 
satisfactory. 

At the Kentucky station the beets obtained a good start, and grew 
well for the greater part of the season. They were slightly retarded by 
dry weather at one period of their growth, but on the whole reached a 
fair stage of maturity without untoward accidents. The beets which 
were harvested in September and October showed a higher content of 
sugar than those that were left later in the ground, and this is probably 
due to the second growth, which was produced by the warm climate of 
that locality. The sugar content was exceedingly low, and the data 
secured from the station show conclusively that Kentucky is not in the 
list of possibilities as a sugar-producing State in so far as beets are 
concerned. 

The data from Tennessee are extremely meager, and no definite con- 
clusions can be drawn from those at hand. 

In the study of the data received, it will be convenient to begin 
with the most southern station, namely, Tennessee, and then continue 
with the Kentucky, Indiana, Iowa, Wisconsin, and New York stations 
in the order named. 

TENNESSEE. 


The results obtained at the Tennessee station were extremely unsatis- 
factory. On account of the poor quality of the beets, only one sample 
was sent for analysis, which was harvested on the 25th of September. 
These beets were so small as to hardly deserve the name, and no attempt 
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was nade to determine the purity of the juice. It is evident, from an 
inspection of the table which follows, that there was nothing in the 
result of the experiment to justify a further examination of the beets 
produced. 

The cause of failure in Tennessee has been reported by the secretary 
of the station in the letter given below, and therefore no further expla- 
nation need be made here of the failure to attain even fairly satisfactory 
results. 

THE AGRICULTURAL EXPERIMENT STATION 
OF THE UNIVERSITY OF TENNESSEE, 
Knoxville, February 15, 1897. 

DEAR Sir: A reference to plat sent you May 26, 1897, will explain the following: 

Sugar beets grown from seed sown May 19, 20, 1897, were lifted when properly 
ripe, tops removed and put into separate piles on the ground close by, and covered 
with earth. In this condition the various lots remained until taken up to be 
weighed on 13th of this month. Roots found in good order, and are now being fed 
to our cows. The weights of the several lots were as follows: 


Plat Variety and from whence received. Area. | Weight. 
Sy. ft. Pounds. 
Subdivision N......... Vilmorin’s Improved White, from P. Henderson & Co., 880 175 
New York. | 
Subdivision J .....---- Kleinwanzlebener Elite, Dippe Brothers, from Depart- 589 | 54 
ment. 
Subdivision D.......-. Vilmorin’s, la plus rich, from Department ...-...--...-. 1, 568 280 
Subdivision C ......... High grade Kleinwanzlebener, from Department-..-..--- 1, 642 | 369 
Subdivision A......... Memte Ober Wurst, Quedlinburg, Dippe Brothers, from 448 64.5 
Department. 
Subdivision B (2rows).| Original Kleinwanzelebener (Holland), from Department | 64 | 16.5 
Subdivision B (3 rows) -| Vilmorin’s Improved (Schuyler, Nebr.), from Department. 96 | 12 
Subdivision B(9rows).| Demesmay, from Department.....-...........-----...--- 288 56 
Subdivision E(trian- | White Improyed Imperial Elite (Grashotf), from De- 224 124.5 
gle). partment. 
5, 796 1,115.5 


8,715 pounds per acre. 

A miserably poor yield.—Soil prepared in best manner; germination good; when 
first leaves were formed an excellent stand. A few days after an incursion of flea 
beetles destroyed almost every plant in an irregular strip across the whole plat; this 
was done between the hours of 11 a.m. and 3 p.m., inone day. Cultivation was 
well and thoroughly done, but the planting was much too late. A plat of Vilmorin’s 
Improved White grown near the farm building, the seed for which was planted April 
1, gave us a very heavy yield. These were planted for table use and for stock feed, 
ing, and were purposely grown to make feed stuff, not for sugar. 


~ Very respectfully, yours, 
CHas. F, VANDERFORD, 


Secretary. 
Dr. H.-W. WILEY, 
Chief Division of Chemistry, U.S. Department of Agriculture, 
Washinyton, D.C. 
The details of the analytical data are found in the accompanying 
table of data. 


KENTUCKY. 


Special care was taken by the director of the station at Lexington to 
secure satisfactory results. During the early part of the season the 
beets grew exceptionally well and presented a fine appearance. The 

H. Doc. 3896 ——10 
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quantity produced was fairly good, although the beets were some- 
what irregular in size, some of them being quite large and others 
quite small, The sugar content of the beets and the purity of the juice 
were both extremely low. The first series of samples was analyzed on 
the 28th of September, and a second set of samples from two of the 
varieties was analyzed ata later date. The original Kleinwanzlebener 
(Holland) seed was represented by thirty-seven beets in this second 
sample, the average size of which was small and the sugar content 
medium. The White Improved Imperial Elite was represented in 
the second sample by forty-eight beets, also extremely small, and 
with a low content of sugar. The final harvest of the beets resulted 
in securing three barrels of beets of fine size and shape, but when these 
beets were perforated for analysis it was found that the content of 
sugar was low, falling, in some cases, as low as 2 per cent. The 
sugar content in general was so small that it was not deemed worth 
while to report it, as the beets were utterly worthless for seed pro- 
duction. The depressing influence of climate on the character of the 
beets is illustrated in a most striking manner by a comparison of the 
results obtained from beets grown in Kentucky and in Geneva, N. Y., 
from the same seeds, and under as nearly as possible identical conditions 
of culture. 


INDIANA. 


The unfortunate seasonal conditions which obtained at the experi- 
ment station at Lafayette have already been mentioned. The result of 
the prolonged drought during the growing season was a diminution 
of the weight of the beets to such an extent that for practical purposes 
they were useless. For this reason the data obtained are of little 
value. On account of the inferior character of the beets, no attempt 
was made to select any of them for mothers for the subsequent produc- 
tion of seed. The analytical data connected with the special plot work 
in Indiana are found in the tables following. 


IOWA. 


Only one set of samples was received from the plots grown in Iowa, 
the sample of the Demesmay having been harvested on the 25th of 
September and all the other samples on the 135th of November. The 
average size of the beets received was small, the percentage of sugar 
only fair, and the purity not up to the minimum standard. The 
seasonal influences at Ames were therefore evidently inferior in sugar- 


producing qualities to those which obtained in New York. The final | 


harvest of beets was not forwarded to the Department for the purpose 
of selecting mothers by reason of a misunderstanding whereby the 
different varieties were mixed in such a way that the separation of 
them was impracticable. A general statement in regard to the special 


— 
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plot work done at Ames is contained in the following letter from 
Director Curtiss: 


AMES, Iowa, Junuary 25, 1898. 
Dear Str: Replying to your inquiry concerning the test of high-grade sugar-bcet 
seed furnished by your Department, will say that we have forwarded you two sam- 
ples of the Vilmorin’s Elite from the piats grown according to your instructions, and 
have lately had your report of the last sample. The beets from these plats were 
analyzed by Dr. Weems. of our chemistry section, with the following results : 


ona ee ene Purity 
Variety. | Sugar. | oefficient 
Per cent. 
SATORU OREN hayes niesicrciate Mere soe oleae eee ero Men nine Site occa sete eiecnwareee ce 16. 07 84. 30 
EN ONION aero ia tee mae cleo ane a etna ie rer aie ee eats Bee mans dowecadesas = 14.30 | 78. 38 
Mnpro edwin penile bh) lites seer sneer ee ei eee AOE Mk oie ee sues 13. 31 76. 14 
RUSiiW AN ZION GMOLE fe sae cre lt eee ees Oe anion Saas Sai eee eee Wee a eaee Sainieie ets a ptatctons oes = 16.91 90. 76 


These samples and the one forwarded to you gave substantially the same results 
and were harvested November 11. The first sample sent you was taken earlier and 
was probably immature. The past season was quite backward here, and the beet 
crop correspondingly late in maturing. Owing to a change in our field-experiment 
department during the past year, the beets from these plats were, through a misun- 
derstanding, thrown together instead of being kept separate after the analyses 
were made, and we will not be able to distinguish between varieties in testing these 
beets and carrying on future work along this line. We very much regret that 
this mistake has occurred, as we would like to continue the work of developing 
high-grade beets for seed production. We will be glad to cooperate with you again 
during the coming season if you can furnish us more seed. 

Very truly, yours, 
C. F. Curtiss. 

Dr: He W;.) WiILBY,° 

Washington, D.C. 


The analytical data derived from the analyses of beets sent from the 
Iowa station to this laboratory are of little value. Only one set of sam- 
ples was received, namely, of the Demesmay variety, harvested on the 
25th of September, and of the three varieties harvested on the 13th 
of November. With the exception of the Vilmorin Elite, which was 
received on the 22d of Noveinber, the analytical data are not satisfac- 
tory. In the case ot the variety just mentioned the sugar content and 
the purity were satisfactory, but the beets were very much under size. 
Tt is evident that the data obtained in the past season do not fairly 
represent the capabilities of Iowa, either for the production of good 
commercial beets or for the growth of beets for seed-producing pur- 
poses. Theanalytical data obtained on analysis of the samples received 
at the Department are found in the table given farther on. 


WISCONSIN. 


Complete details of experiments with high-grade beet seeds, grown 
under the auspices of the Department of Agriculture, are found in the 
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Wisconsin report, contained in Bulletin No. 64 of that station. These 
details are so valuable as to warrant their reproduction in full: 


EXPERIMENTS WITH HIGH-GRADE SUGAR-BEET SEED. 


‘These experiments were, as already stated, conducted under the auspices of the 
United States Department of Agriculture. In a letter received in the early part of 
April last, the chief chemist of the Department, Dr. H. W. Wiley, requested this 
station to cooperate with the Department in growing a number of varieties of beets 
from high-grade seed furnished by them, giving the beets the best of conditions in 
respect to subsoiling, preparation of the seed bed, and cultivation, Some of the 
kinds of seed sent were produced by the highest possible scientific culture from 
specially analyzed beets, which were stated to average 19 per centof sugar. Accord- 
ing to the directions received, the Government plat was surrounded on all sides.by 
our regular beet field and was located in the southeastern quarter of our main field. 
The different kinds of seed received and planted by hand on May 22 were as follows: 

Plat 4.—Dippe Brothers, Vilmorin Elite R I, from Dippe Brothers, Quedlinburg, 
Germany. 

Plat B.—1. Original Kleinwanzlebener, grown by Kiihn, Naarden, Holland. 2. 
Vilmorin Improved, grown at United States Sugar Beet Station at Schuyler, Nebr. 
3. Demesiay sugar-beet seed, grown by F. Demesmay, Cysoing (Nord), France. 

Plat C.—High-grade Commercial Kleinwanzlebener. 

Plat D.—High-grade Commercial Vilmorin’s Improved ‘ La Plus Riche.” 

White Improved Imperial Elite, grown by Martin Grashoff, Quedlinburg, Germany. 

Dippe Brothers, Kleinwanzlebener Elite W I, from Dippe Bros., Quedlinburg, 
Germany. 

The plats were arranged, as suggested by Dr. Wiley, in the following manner: 
Plats A and B, each 21 by 24 feet, were placed in the middle and were surrounded 
by a border, CC, 67 feet long and 94 feet wide; the plats D' and D? were placed at 
the east and west ends of the C plat, being 21 by 40 feet. South and north of the 
whole plat three rows were run 110 feet long, in which were planted the varietics 
given in the preceding statement, White Imperial being planted in the south three 
rows, and Kleinwanzlebener Elite in the north three rows. The rows were 18 inches 
apart. The effort was to have one good vigorous beet plant at about every 9 inches 
in the row after thinning. 

The germinations of the seed planted in this experiment, as well as of that planted 
in our other trials, were determined by Professor Goff, and are given on pages 300- 
301 of our Fourteenth Annual Report. It will be seen that the germinative power 
of the different kinds of seed was very good, with the possible exception of the 
Schuyler, Nebr., seed, which was old, and the Dippe Brothers’ Vilmorin Elite 
seed. The average germination of the seed was 167 per cent, ranging from 115 to 
231 per cent, the latter result being obtained with the White Improved Imperial 
Elite. 

The first samples of the beets raised on the Government plat were taken Septem- 
ber 20; another sample was taken September 27, and after that time every fourteen 
days until the beets were harvested, on November 5. In sampling the beets four 
beets were dug of each kind. Two of these were forwarded to Washington, D. C., to 
the Department of Agriculture, and the other two retained for analysis in our own 
laboratory. 

‘The results of the analyses made by the writer are given in the following table. 
The C! samples were taken south of the A and B plats and the C? samples north of 
these plats. In the same manner the D! and D? samples were taken from the plats 
east and west, respectively, of the central plats. 
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Main field, Government plat. 
| Per cent | Analysis of juice. 
Variety kg | rootof | Weight | eae : 
oy ‘line whole | of beets. | Specific |) oi44, | Purity 
Bene: plant. gravity. =" coefficient 
je = — 
Pounds. | Per cent. | 
ip penial Wetec esc oeieenasee aa anes Sept. 20 70 0.21 1. 0755 14. 44 | 79.1 
| Sept. 27 70 | . 40 1. 0934 17. 92 | 80.5 
| Oct. 11 78 | .40 | 1.0834 17. 04 | 85.0. 
| Oct. 25 80 | -58 1. 0858 16. 55 79. 4 
INO Os mccnt, ae « 83 1. 0740 14.35 | 80.1 
PSE Ee Masoee nce Sanaa. lomondan ppesock gat) k Rasehose Br to Boseceeees 16. C2 | 80.8 
Vilmorin La Plus Riche, D)..........-...| Sept. 20 73 | Par oe 1. 0882 16. 96 | 80.4 
Sept. 27 | 73 . 80 1. 0923 17. 58 | 79.9 
| Oct. 11 72 | - 98 1. 0895 17. 93 83.8 
| Oct. 25 82 | . 95 1. 0860 16. 40 | 79.5 
ING ve) Gy lesions act. 1. 20 1. 0882 16. 53 | 78.3 
AN GTACO) onc cee ini SERB O COs e Sat Se SheLepon Bes parctee AUD |Socsoobacs 17. 08 | 80.4 
High-grade Kleinwanzlebener, C, -..--- | Sept. 20 73 | 37 1. 0825 16.45 | 83.0 
Sept. 27 | 70 .55 1. 0898 17. 21 | 80. 0 
| Oct. 11 | 59 | . 50 1. 0870 16.15 77.5 
Oct. 25 78 | 50 1.0810 14.35 73.6 
PENOV 0 OL bas cinema 1.18 1, 0845 16. $0 83.5 
| —— | $$} | __ 
EMS CIE AS Seo cop Dose DO OU Saeed Sece SaSoe | ooaereogse | BUN a Sesomose 16. 21 79.5 
Vilmorin Improved. Nebr., B......--.-- | Sept. 20 | 70| 75 1 0725| ‘15. 06 85.7 
Sept. 27 | 76 45 1. 0810 16. 70 85. 7 
| Oct. 11 | 80 1.13 1. 0848 17.01 83. 6 
Oct. 25 91 -75 1. 0857 15. 86 V7.2 
IN OVE 55Pasaesk s<- 71 1. 0800 15.71 81.5 
| a ee ee 
JOT CHEE So Roc Gap DIE OCP OO ODOC os See tae [ove seeeeee Ti) |\te Seca see 16. 07 82.7 
Original Kleinwanzlebener, Holland, B | Sept. 20 788s 45 1. 0860 16. 63 80.7 
Sept. 27 | 67 . 20 1, 0946 18. 57 82.4 
Oct. 11 7s - 40 1. 0935 17.95 80.6 
Oct. 25 7 . 30 1. 0980 17. 34 74.5 
Ie GN lboecooeac= 35 1. 0920 18. 65 81.8 
| | ———————— | 
INR ETE BeOS See BUC CEE EEE een eee By iat ban ere eae 783 80.0 
= | 
Dippe’s Kleinwanzlebener............-.. Sept. 20 | 64 70 1. 0695 14. 57 86.3 
j Sept 27 68 | . 90 1. 0836 tial 85.2 
Oct. 11 71 . 93 1.0917 18.17 83.0 
Oct. 25 71 | - 90 1. 1070 21, 45 85. 2 
ISG SM SsaSdascce | - 95 1.0812 16. 42 84.0 
JNA ee ee Bee [ae samc | SU eseecaese 17.54 84.7 
Vilmorin’s La Plus Riche, D,..........- Sept. 20 7 Or | n08 1.0735 16.13 90.6 
Sept. 27 | 72 | 1.15 1. 0800 16. 90 83.6 
Oct. 11°) 73 | 1. 23 1. 0868 17. 56 $4.4 
Oct. 25 78 | 1.35 1. 0917 18. 88 86.3 
IN OMe OP ie ies sora |ls/ ae otoi'=) =) ae | es temele ss Oe eee |e ee 
PACH ORO Oise meres mecr eine ars sae sms eco ele oeeeenene LATOs| wath oass <8 17. 37 86.1 
High-grade Kleinwanzlebener, C,.....-- Sept. 20 | 72|/ 1.05; 1.0850| 17.94| 87.9 
Sept. 27 | 65 7 1. 0842 16. 70 82.6 
Oct. 11 | 75 70 1. 0885 17.57 83.0 
Oct. 25 | 82 1.30 1. 0940 19.18 85.7 
1) am esc aoe Seseee cee esas Sees nape Seale Sc bane 
PARMET DCO pe rtcte step tamgsacia = Sc tis a> S| \eisicie = Sse sistem oe 940 | 52 senate 17. 85 84.8 
Demesmay Improved, B ..........------ Sept. 20 | 761.80» 1065 | oe 13528 82.8 
Sept. 27 | 81 . 98 1. 0695 13.49 79.8 
Oct. 11 | 78 1.10 1. 06785 12. 85 77.9 
Oct. 25 | 89 .85 | 1.0798 15.95 83.0 
Nov? Bp |>sacsss ao 93 1. 0690 13. 66 81.4 
JO OED ER Sr i8 gab orSae Sas e Jase Ie aise een ge eee CPA ba ceo ete oe 13. 84 81. 
Wippe sWwalmMoringea soc cwise esis! ees Sept. 20 63 . 62 1.0790 | 16.05 84.3 
Sept. 27 73 | 1. 00 1. 0852 16. 86 82.5 
Oct. 11 73 1.10 1. 0895 17.49 81.7 
Oct. 25 82 1. 03 1, 0920 18. 34 83.6 
INGO NEE Ei eae aee 75 1. 0827 16, 91 85.1 
INN, SEN eg oak aOR SOA CIS OO OAC OEE lotciacesbAn| Sothase ace 00) eee eee 17.13 83.4 
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We notice that the per cent of sugar in the juice but rarely came over 18 in case of 
the different varieties, the average figures ranging from 13.84 per cent (Demesmay) 
to 17.85 per cent (High-grade Commercial Kleinwanzlebener, C,); the purity of the 
beet juice was good, viz, lowest 79.5 (High-grade Commercial Kleinwanzlebener, 
C,), highest 86.1 (Vilmorin La Plus Riche, D.). 

The average results of the analyses of these beets obtained by the Department 
of Agriculture and in this laboratory are given below: 


. : Ale. ex- ‘ 
chen ean Number of Polariscope : Purity co- 
Determinations made by— analyses. | method. traction aiovents 
method, 
: ! . ae 3 
United States Department of Agriculture........... | 38 (31*) | TOS2 Tin pete Baebats 84.7 
38 (31*) | 16. 09 15, 13 82.0 


Wisconsin Experiment Station .-.....-.............. | 


* Number of determinations of purity of juice. 


While the agreement is as good as could be expected between the results obtained by 
the polariscope method, the purity coefficient differs rather more than allowable in 
duplicate samples. The two sets of analyses differ in this way, that the Department 
of Agriculture samples were always analyzed at least several days after our analyses 
were made, since the latter were always finished within twenty-four hours from the 
time of sampling. In single instances, variations occurred between the Department 
of Agriculture and our analyses of 3 per cent of sugar in the juice and of over 7 per 
cent purity, owing to differences in the stage of maturity of the beets analyzed; it 
is evident that no absolutely correct idea of the sugar content of the beets in a cer- 
tain plat or field can be obtained by pulling and analyzing two single beet roots, 
even if these do appear to be at about average stage of maturity. 

The yield of beets from the plat, obtained at harvesting, November 5, and the 
calculated yield of beets and of sugar per acre, are shown in the following table: 


Yield of beets and of sugar, Government plat. 


Yield of beets. | 
ter = _| Average | 


r ‘ aE Tar eae A |Sugarin}| Sugar 

Name of variety. = | weight | 7.2 aera abr 
cats Per aeranvonhoors! the beet. per acre. 

| 
Pounds. | Pounds. | Pounds. | Per cent.; Pounds. 
Tmiperiall Galtie heels tarmateteee eee ciate ees el erie ie orate 272.3 24, 210 0. 45 | 13. 63 3, 300 
Vilmorin 17a-Plos) Richey eras slants ae.cee emis aot eiee a G(s) 28, 290 . 64 | 15. 70 4,441 
High-grade Commercial Kleinwanzlebener ..-.-.-- | 1,170.0 30, 660 . 56 16. 05 4,920 
Dippe Brothers Kleinwanzlebeuer Elite .......--. 311.7 34, 380 . 66 15. GO 4, 995 
Dippe Brothers Vilmorin Elite.................-.- 336.6 | 29, 090 | - 58 | 16. 06 4, 672 
DGMGSMA Yes soe cn soe eo Deaiale sae nem eerste 234. 4 31, 520 || 61 12. 98 4, 092 
Vilmorinvechuylars Nebr sc sjsciar aj-icte -oto onysteteemicace TOo7, 30, 940 | .59 14. 92 4, 616 
Original Kleinwanzlebener, Holland ...........-.- 26.0 15, 730 |. 27 17. 72 2,788 
IAOVOTA MES’ ONG trstaiste eee = else eine scale a eiete aol 3, 595. 0 


28; LOS eee erica 15, 04 4, 228 


The average yield of beets per acre obtained was over 14 tons, or about 5 tons more 
than the yield obtained from either half of the main field. The average calculated 
yield of sugar per acre was 4,228 pounds, the lowest yield being obtained in case of 
Original Kleinwanzlebener, Holland (2,788 pounds), which variety plainly suffered 
most from the drought, and the highest in case of Dippe’s Kleinwanzlebener Elite 
(4,995 pounds). 


ANALYSES MADE AT THE LABORATORY OF THE DEPARTMENT OF 
AGRICULTURE. 


Samples of beets from the high-grade plots were sent from time to 
time to the laboratory of the Department of Agriculture for analysis, 
and finally all the remaining beets of proper size were forwarded for 


. 


examination. 
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The following table contains the anaiyses of the samples 


received from the various stations of the three separate harvests of 
beets, ranging from the last of September to the last of October, 
together with the analyses of all the samples of the high-grade beets 
harvested in the middle of November: 


Table showing analyses of beets of high grade from experiment stations of Tennessee, 
Kentucky, Indiana, Iowa, Wisconsin, and New York. 


KNOX COUNTY, TENN. 


[Experiment Station, Knoxville. ] 


: ; Tims of 4 Nun- | Sugar | Purit 
Serial : Time of | Date . | Average| P°S, Ly 
r Variety. : harvest: | ne ber of | ~ 12 | in the | coefti- 
No. 5 planting. ing. Cone beets. | weight. | beets. ce 
| i} 
1897. 1897. 1897. | Ounces. | Per ct. 
200 | White Improved Imperial 
UCAS BS Jaa ose sSaneIseS May 24 | Sept. 25 | Sept. 27 2 A) Om serameeeen 
201 | Kleinwanzlebener Elite ..|....do ...|....do ...|....do ... 2 T\ LOS Tol oer 
203 | Original Kleinwanzleben- 
er (Dippe Brothers) -...| May 18 | dows.|5=2-d0 2 | 3 12:5) |euseeeee 
204 | Original Kleinwan zleben- | | 
em UEolland )\iewseenemiene seein a Base nese eee do 4 5 a ae De ese 3 
206 | High grade Kleinwanz- | | 
lebener ......-. Bee o BOs cree do 2 6 12i0b eae 
202 | Vilmorin's “La Plus. 
SURG @ ue ates are maminiac Fe 2oedO CLO 24 | yrs do 2 7 LONGI sans es 
205 | Vilmorin’s Improved ..... 552200 RCLOMa eh Weteyecs do 5 1 NEP EE Boecoc 
20 fi) = Wem GSMA Ym ,<\e oe em ec) -)-1-)- fe onlay SEB ere Om =.) ce do 3: | 1 USESR| sep eeee 
: FAYETTE COUNTY, KY. 
[Experiment Station, Lexington. | 
| | 
1897 | 1897. USOfiia 5 4) | 
285 | Original Kleinwanzleben- | | 
er mercer’) Serdar Hace neree | Sept. 2 | Sept. 29 emeeaeh 21) \eeel3e 3) eo 
BBe St) ae es lean soacoc AoncS penne] Sep noaan Oct. 7 Oct. 18 37 | 7 DS lee Aan 
286 Vion s Improved | 
(Selimypleny Nebr) eee aces = alarms Sept. 27 | Sept. PINE AR A eeobic 19 10.9 | 68.5 
DEM DEMesMn yee ease eee s|oec ecae ee c|ee ee (G0) 25 lace cheelisececoer 18 | 9.5 65.0 
293 | White Improved Impe- | ais | 
TELE DY Wife) eeeocige Seee poor CeeEpSe ec eae ilo) Sail Bese Ot eoele Senora 17 10.9 | 68.1 
785-832 |...-- Omron neg He Rpee oe SAH Mec Seeaere Octra fel Geeta 48 | 7 TAR Ss eee 
TIPPECANOE COUNTY, IND. 
[Experiment Station, Lafayette. ] 
1897. | 1897. 1897. } 
169 | Original Kleinwanzleben- 
eri(Holland)) =~. 35--..-: Ma 5 | Sept. 24 | Sept. 27 | 2 4 AG OM |e eteterstate 
43622225 Ch eee stain aiesice = |--- AG noe Oct eS) .Oet, 0 2 5 ells tl Ai aeen ete 
P2408 SYR GIO copes Soldessseicor |E==.dot~.).|) Novi 22.) Nowe 24 5 6 19.1 84.4 
171 | Kleinwanzlebener Elite | 
(Dippe Brothers) Sept. 24 | Sept. 26 2 lh nl 7A eee craters 
448 |..-... (hE Ne erect CEO Or SE Or aaeln Oct. 8] Oct. 10 2 4 TE OMe oases 
2202) 55% (0) Gan Mee SOACORS Nov. 22 | Nov. 24 6 9 18.5 83.6 
172.) Demesmay ..---.-- Sept. 24 | Sept. 26 2 Sil, pl Oe Gt lec aemeer 
449). .--. OO? aS ecerds oh eis aee Oct. 8 | Oct. .10 2 olljee eR Perr Sede 
22045 | sm WO) Sate toe ieee a Nov. 22 | Noy. 24 14 9; 14.3 80.6 
178 | Vilmorin’s Improved | 
aie eae Brothers)-.| May 19 | Sept. 24 | Sept. 26 2 4 TSO) neeeecer 
aT Blen a0). sea han Socgeee naar Scores Oct) "Oct, 10 2 Go| ee Gh eee ee 
2206 |..... on Minitee 5 scene cisee ..-.do ...| Nov. 22.| Nov. 24 5 Te | eoul6e5 80.1 
180 | Vilmorin's Lmproved | 
(Schuyler, Nebr.) -.-.---- | May 5 | Sept. 24 | Sept. 26 2 Ca ESS bees 
2200 Web ee. 1 Obata SEER SE une OEE |..-.do ...| Nov. 22 | Nov. 24 10 "1 15.4 81.3 
430 | Vilmorin’s Improved........- do 8 | Oct. 10 2 6 TESTE eeeceoee 


_..| Oct. 
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Table showing analyses of beets of high grade from experinient stations of Tennessee, 
Kentucky, Indiana, Iowa, Wisconsin, and New York—Continued. 


STORY COUNTY, IOWA. 


{Experiment Station, Ames.] 


Serial Viviety. Time of | Narvest- | Date | per ef | AX@TAze | mn the | enol 
0. planting.| “ing. received.| jets, | Weight: | pets. | cient. 
| 
1897. DRS SL aa kaka ksh Wr Ounces. | Per et. 

249 | Demesmay..ceeessesceee--| May 29 | Sept. 25 | Sept. 28 3 11 LBA Dulac eeens 

2078 | White Improved Imperial 
WO. ones Snes eee ee ven tGO™ -o| NOV. 13°!) Now. 22 2 13 16.7 79.1 
2088 | Vilmorin’s Improved ..... ceeeO nals seme Fi isc me 2 19 13. 0 72.5 
2099 | Vilmorin’s Elite -....-.... a eO fai Ht reenter 2 12 17.3 82.6 

2100 | Original Kleinwanzlebe- 
NET s vac aes ae rceeee ee ie On <2 ston MUO ea feces 2 20 12.8 72.4 

DANE COUNTY, WIS. 
[Experiment Station, Madison.] 
| 1897. 1897. 1897. 

217 | Dippe’s Kleinwanzlebener | May 22 |......--.. Sept. 29 2 10 15.0 80.5 
882) sd<< Oo 22 Foc wees cee ee sees ee One Mer ose: Oct. 12 2 11 18.5 87.3 
1465 >|... TS peewee vee Gt) Be Toe a moee| | Oct. 27 2 9 10; Sleconaae 
191245 <2 22 OG io: Sastocacre ReReenas ---do Noy. 3 | Nov. 17 12 16 15.3 83.1 
AWEPAGER® Pies oot Wooo eat eoclk nae ae ee oe pee eee 14 | 359] 9 “933 

222 | Original Kleinwanzleben- 
er (Holland) IMs 22) lame terveet Sept. 29 2 5 nS Yo a es 
SBE woe Ui aesebee Hae San eeSeracwce Oct. 12 2 Car 18.9 87.2 
1469 |...-. Oise sha s ee ten ee ered Gere eae Eee Oct. © 27 2 7 18:9": cee ose 
aR 3 ele COA ees Re codeine Nov.. 2 | Noy. 17 11 6 18.7 80.7 
dG) oles eres ecisisc| | Secianaecce ee ncsoecs| Se So Sonso|eeee ass. 6 18.4 82.0 
225 | Kleinwanzlebener ........| May 22 |........-. Sept. 29 2 13 14.6 85. 0 
Sims |seaen do ee us naan qeeecceees pe ALO 2 2:5] Sen eaisise2 Oct. 12 2 9 16.3 82.2 
1468 oe. oc if yese Ssemeae ae ata ates eis Pen Uleaa ocaecre = | Oct. 27 2 13 17.3 84.1 
226 |....- WO congas denendscosoe Sexy Sel sas 9sco= Sept. 29 2 9 13.8 86.3 
STS Sses OO) nti tencsee cesses Br | oe notiooe Oct. 12 2 6 15.5 86.2 
1464 |....- COM thoesseecn csc beet Foe Nee. sacri - Oct. 27 2 6 18.5 |S eeemen 
1918) ene Cae Comnose st cacEEned .--do Nov. 3 | Nov. 17 188 15 17.3 85.1 
Pe QyGid Faso eos ond lace serase)) besoo sap slbebOcasnS-Sesna anc 14.7 17.2 85. 1 

218 | White Improved Imperial 
LOG Rago ae Ger ato. coca: May 22 o)s8ceae cee Sept. 29 2 9 14.0 86.0 
BIGi\o-0e 0 sacar sas eceaee sacs 55 e200 ea alemoseeche Oct. 12 2 8 171 eae 
14639) "ae (iki ee SeiaseSpaccoae.: SOO 22 |aqumiers ae Oct. 27 2 5 18). 3shree eee 
ASUS 22.2 Ot) Cas aacnca nese deios ju - 200 ic=| INOV. oy) NOV: Li 12 15 15.4 83. 2 
PNY EY OP ROO cielo ol Rage Rod IOg a HoOOS oso bere omo seg siac 6 a. 12.4 15.5 83.5 
219 | Dippe’s Vilmorin Elite....| May 22 |.......... Sept. 29 2 14 14.3 84.3 
S80" 5.20 G0). Seeman ces socaonsen BSA iN Sal BAneconooe Oct. 12 2 10 18.3 87.2 
1466 |....- (CS eae ee acoiel ac sore ve pd@ an elescsgecens Oct. 27 2 16° < | ridges 86.9 
1907 eee dO. ..c. we aista Clem ieloietemiste fora lO, 523] NOMA INO. 17, 115 14 Liat. 86.7 
JAAVOEA ROR ccc s merle cn |eeataesls|lne=ae ante elaeee ewe eke ence ent 14. 0 17.7 86.7 

221 | Vilmorin’s Improved 
Schuyler, seed.-......... BME yas emiacarenlatats Sept. 29 2 16 13.6 82.6 
879 fede ‘treet dna ene samsSce. sore  Onactel| aerate | Oct. 12 2 15 16.8 85.0 
RH ese (1 Coie Ae eee emetic BE eee ee oe Pare ' Oct. 27 2 12 16. 2 82:1 
1916 5|<- 2 OO icdecreecsucebs cote -20200).-2|) Now 2) | Nev. 17 24 nie Pera bl 82.5 
AV6TRGOS* 5 chats eS a5|oae so eciellpperiaclesiael Wate ate atatete Meena ieee 12.4 15.6 82.7 
(——— SSS SS ee 


* In figuring the averages, each analysis is valned in proportion to the weight of the sample. 
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Table showing analyses of beets of high grade from experiment stations of Tennessee, 
Kentucky, Indiana, Towa, Wisconsin, and New York—Continued. 


DANE COUNTY, WIS.—Continued. 


c Seg Time of | Num- | s Sugar | Purity 
Serial Variety. aime of | harvest- bn Date ber of | one | in the | coefti- 
ie baal DMS? > ing. ‘| beets. | su" | beets. | cient. 
iS ee | " 
} | | 
223 | Vilmorin’s ‘‘La Plus BOTS |S el897-5 ||| SOTA | | Ounces. | Per et. 
| RAGES ssawe ase siesade May 22'|------.--- Sept. 29 | 2 | LSet pos Aa) 83.4 
Bid sere Ghd) ce eee br ae ened Bf do wer|tein sae} Oct. 12 | 2] 16 17.9 88. 2 
T4620 |. ee CO secre see mccnmcec Baa Soe Se ee ee Oct. 27 | 2 12 17.6 85. 2 
CATS se mos UY Sot seas beeteuceneee Bam Ol Oh et liGinc cree acts Sept. 29 | 2 13) ip 423) 86. 2 
B75: Ate Ovsscere sc abesease Be GOS | ae seme | Oct. ° 12 | 2 By. re GUO Beko meee 
AGT a. SP dO teiesece sess e a sens = BEAdO! 228 [See cate =t | Oct. 27 | 2 10) ONG 85.4 
DONS) Fo os (3 hoy SE Ce Een Se --do Nov. 3 | Nov. 17 236 15 ala 86.7 
J GGG eeepc ona |3-55 0 nal See S68 054 Sedo an ss SCASaeIae 15 17.7 86.8 
220 | Demesmay......-......--- Mitye 22 cena Sept. 29 2 12 13.4 84.8 
a AS ee One aan seice AeSne Snort ss pee headee Oct. 12 2 12 15. 0 83.5 
1914 |----- OO, Boece ceocieeeecet ee do Nov. 2 | Nov. 17 91 13 13 6 81.0 
| AV ELAS OS fsb 2 2 ales cesta se eecsme eine asemeseal nce ses 13 13.6 81.1 
| 
ONTARIO COUNTY, N. Y. 
[Experiment station, Geneva. | 
H | 
227 | White Improved Imperial | 1897. | _ 1897. 1897. | 
excite sete Sos ex. 2 | May 19 | Sept. 27 | Sept. 28 4 14| 12.6 80.6 
TAQ9 aes GIO Sont odbc seseee cnsgce |----d0 ...| Oct. 14 | Oct. 15 | 4 16 14.8 | 82.0 
| \fOct. 29 | ~ | ¥ 
cosh | Bape ee eee do Satis a i\ heer rer 174 1g" ee 
es 
| Averages? ...-...--. jam cwne = mal | sSnescnese | cbodst cbosllPesdcces | 18 | 15.2 81.3 
| | ——— —— | 
228 | Vilmorin’s “La Plus | Ie | | | | 
| iche™ | May 19 | Sept. 27 | Sept. 28 | 4 PA Daeg ers ime 5 
Seo e i comer acer (ome O = nae AOn oot ae dows 4 17 15.6 87.2 
ta tare sie |seeeQO Oct. 14; Oct. 15 | 4 16 16.8 84.2 
5S Shee peas Os j|es a O0e an Ol. 4 165\5 7 1656 85.7 
| sOct. 29 = | 
‘nee |----d0 --- Oct 30 ee 207 20.) 188: |) J¢*) 
PA VOT APES tie terals m= == eeretare eral We eh ak Isecedonsor|caceecse 20/1 1821 85.6 
229 Vilmorin’s Improved | Ie A rats 
| (Sehuyler, Nebr.) -...--. | May 15 | Sept. 27 | Sept. 28 | 5 20)" U2 84 2 
1406 joteee G5 GEOR Saar ennos saneee aeeehOa=2\" Ot 4a (Oct, 15 | 4 LGN) laa $7.8 
| : Oct. 29 = | n 
can dis SO ae ee eae ....do ~ LOet = } pM: | 32 ww) 15.7) () 
ANGIDURS fa58iss2j55e|pbensocess | Soe ocou\lsecasente~ |no-ceeee 18| 15.5 85. 6 
| yh)? | yaa ae eer tae 
234 | Vilmorin’s Improved ..... | May 19 | Sept. 27 | Sept. 28 40 L5G sO 82.2 
1404 }.-... WOmaat ee gene caces eral -22200)---| Oct, a4.) Oct. 15 4 | 15 14.6 81.4 
| Pevermmeat 2. foes teed) bee 2 Lea sea lan eae ee | 15|°141| 88 
| | | a ieee 
2307) Demesmay.----..-:----.-- May 19 | Sept. 27 | Sept. 28 4 | 18 13.3 82.8 
Tle ka i Peas (Ue SSGSS Eat pe deoanad osne do ...| Oct. 14} Oct. 15 4 16 12.3 | 79. 2 
| (Oct. - 29 \ it a = 
|----- GOS Shatin sstiaw aces ee Cone Wet. 30 fort 107 | 18 15.9 ea ad 
Averagest........-- | ocdeends [eae ON & Preuss Seed | 18/2 eigs7 Peake 
S| ——————————— ee | eee 
232 Vilmorin’s Improved Elite | | 
(Dippe Brothers) ....... | May 19 | Sept. 27 | Sept. 28 | 4 | 1Br})  I5s2 86. 0 
OTe paeeee onan 5 hour Pe ceeea [ps.-do -.-| Oct. 14 | Oct. 15 | 4 | 16 | 16.7 84.9 
| Oct. 29 | | | | ¢e 
nee one 2. ese e Ne ee a {Oct: a fronaereed 64 ef (este 2G5) 
| | eS a 
Averages o.222< << ec ROE Sonera) Coe eee 19| 17.9 85.5 
SS — ————_ 


* Not included in averaging the purity coefticients. 
tIn figuring the averages, each analysis is valued in proportion to the weight of the sample it 
represents. 


154 


BEET-SUGAR INDUSTRY 


IN 


THE UNITED STATES. 


Table showing analyses of beets of high grade from experiment stations of Tennessee, 
Kentucky, Indiana, Iowa, IVisconsin, and New York—Continued. 


ONTARIO COUNTY, N. Y.—Continued. 


| ' 
epee ey | ops » | Time of em Num = |i}... Sugar | Purity 
Se apes Variety. | ne harvest- | eae a | ber of | pane in the | coeffi 
coe | Ble 4) Sane: | “| beets. | "“=" "|. beets. | cient 
233 High-grade Commercial | 1897. 1897. | _ 1897. | | Ounces. | Per et 
Kleinwanzlebener ......| May 19 | Sept. 27 | Sept. 28 | 4) 20 15.1 86.4 
1402 |.-... G0) iene a eee eae do Oct. 14} Oct. 15 4 | 15 15.2 83. 2 
r O 2 . Pars 
aft V0 ee eeseseeeeeeeeeees soo hock a6 Joost a4 18) 17.8) @) 
Alveraest: Sit totec lester esis eo es ie eas ies Pee ig| 17.7] 83.0 
235 | Original WKleinwanzlebe- | | | 
néri(dHollond) p22 s.25- oe | May 19 | Sept. 27 | Sept. 28 | 4 | 18 16, 2 86.7 
1405 |casee Ue ee eee Bema ee leepedos..|(Octs 14: (Oct. 15 4 | 13 16.4] . 84.7 
Beane CO eee cr seesinemece ee sce Ortaca aaalnece.c darters ion 18 | 19.2 (*) 

ING SAIS) Bs aed ea seoe| EE pOoSshapb psoserobe- Joana 17 | We aes 85.8 

1408 | Kleinwanzlebener Elite | ae he Tel 
(Dippe Brothers) -....-. May 19 | Oct. 14 | Oct. 15 4 | 16 SY yes) 84.6 

| (Oct. 29 \ Briel ) 

ies DOES bs ooo sine wee feeee do \Oct. BO foot tot 211 2)°| 18.7 {uses 
| HA -Veragosn een en ee eae oe a ee eer ay | Signy dees 


‘ Not included in averaging the purity coefiicients. 
Bee a the averages, each analysis is valued in proportion to the weight of the sample it 

Discussion of above data.—No further discussion of the analytical 
data contained in the above table 1s necessary, except in the case of 
the samples received from Wisconsin and New York. These samples 
were exceptionally fine. By an unfortunate misunderstanding all the 
beets received frcm Wisconsin were reduced to pulp for the purpose of 
getting an average sample for analysis. The selection for mother beets 
was, therefore, confined to the samples from New York. 


WISCONSIN. 


Almost uniformly good results were obtained in. these experiments. 
The Original Kleinwanzlebener (Holland) seed produced beets, however, 
too small fer all practical purposes, although the sugar content and 
purity were high. The largest beets and those of the highest purity 
were produced by the Vilmorin La Plus Riche seed. The Demesmay 
seed which were used were only the commercial article, and were not 
grown from specially analyzed mothers. It isnot surprising, therefore, 
to see that they produced a crop which was the poorest of all in sugar 
content. 


The particular analyses of the most importance are those which 


were made on the beets received November 17, and harvested on 
the 3d of November. These practically represent the beets at their 
full maturity, as it is not probable that they would improve in 
quality in the climate of Madison after the 1st of November. The 
analyses also represent the greatest number of beets, and therefore 
are the most reliable. The largest number of beets of proper size and 
Shape were produced by the Vilmorin La Plus Riche seed, and the 
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smallest by the Original Kleinwanzlebener. The beets grown from the 
Schuyler seed are of particular interest because they represent the link 
of union between the experiments which were discontinued by the 
Department in 1895 and reinaugurated in 1897. ‘The average size of 
the beets produced by the Schuyler seed is somewhat small, but the 
content of sugar and the purity are satisfactory. Upon the whole, the 
effect of high-grade seed and high culture are most distinctly marked. 
It is only necessary to compare the results obtained in the experiments 
with these high-grade seeds with those secured in the State at large . 
to show the possibilities of beet production in Wisconsin. With such 
data before the investigator, it is evident that he must be convineed of 
the fact that it is possible, with proper conditions of seed and culture, 
to produce a grade of beets of the highest quality in Wisconsin. 


NEw YORK. 


Most satisfactory results were obtained from the experimental work 
in the State of New York at Geneva. Two sets of samples were 
received from the station, representing intervals of about two weeks 
in harvesting, the first set of samples having been harvested on the 
27th of September and the second on the 14th of October. It will be 
noticed that a marked improvement was secured by postponing the 
harvest for two weeks, showing that as a rule it is not to be expected 
that the season for manufacturing in New York should begin before 
the middle of October. The above table includes also the final har- 
vest, which was made much later in the season, viz, October 29-30, 
and shows even a greater improvement. The beets from the final har- 
vest were all sent to Washington, and were carefully selected for seed 
production. The data obtained in this selection are given as the third 
in the series of analyses. The samples which were grown at the New 
York station were from seeds of two different qualities: First, commer- 
cial seeds, as represented by the Demesmay White Imperial and high- 
grade commercial Kleinwanzlebener; and, second, seeds grown directly 
from high-grade mothers, represented by the Vilmorin La Plus Riche, 
the Vilmorin Improved (Schuyler), aud the Original Kleinwanzlebener. 
The average size of the beets selected for analysis was not quite 20 
ounces; the sugar content in most cases was high, and the purity 
extremely satisfactory. After leaving the beets unharvested until the 
end of October they were found to have increased their content of 
sugar very markedly, as will be shown in the table of analyses for the 
selection of mothers. The encouraging data obtained at the New York 
station suggests that if the Department should reestablish its experi- 
ment stations for the production of high-grade seeds one of them 
should be placed in this locality. 

In the analysis of the beets to be selected as mothers for producing 
seeds no attempt was made to determine the coefficient of purity, as 
the amount of pulp removed was only sufficient to determine the 
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percentage of sugar directly therein. It is evident, however, that the 
purity coefficients of all the different varieties would not have been 
diminished by perfect maturity, so that they nay be regarded as fully 
equal to the average in each case. In fact, it would be fair to assume 
that the averages of the final harvest of the most mature beets were 
slightly above those taken for the average of the three analytical 
periods of the season. In the discussion of the data obtained by the 
analysis it must be remembered that the averages in all cases are made 
upen the total weight of the material entering into the analysis. Not 
only is this true of each individual sample, but also of the average 
analyses of the samples. It is evident that this is the one exact 
method of obtaining average results, and it is only the averages 
obtained by such a method that have a convincing value. 


DATA OF EACH VARIETY. 


The White Improved Imperial Elite, grown from commercial seeds 
gave beets of fair commercial quality. An average weight of 18 ounces, 
with a content of 15.2 per cent of sugar in the beets and a coefficient 
of purity of 81.3, would insure a large yield in a well-built and well- 
operated factory. From the complete harvest, 174 beets were found of 
the required size, shape, and sugar content to warrant saving for the 
production of seed. It is evident, however, that this seed would be 
only of a medium grade commercial quality, and not suited to the 
improvement of the beet. 

Vilmorin La Plus Riche.-—This plot gave excellent results throughout. 
The average size of the beets was the largest of any of the plots grown. 
The purity coefficients were exceptionally high, and the sugar contents 
most satisfactory. Two hundred and seven beets grown on this plot, 
having an average weight of 20 ounces and a mean content of sugar of 
18.5 per cent, were selected for seed production. It is evident that the 
coefficient of purity of this selection must have been at least 86. These 
mothers will therefore produce seeds of the highest quality, which can 
subsequently be planted, growing beets for thie production of seeds of 
exceptional properties. 

Vilmorin Improved, Schuyler Seed.—This variety is chiefly of interest 
now because it represents the continuation of the work in seed produe- 
tion which was discontinued four years ago. The seeds evidently have 
lost in vitality by their long keeping, and the product, therefore, is not 
as satisfactory as could have been desired. The average sugar content 
is not exceptionally high, but the purity is excellent. The beets pro- 
duced from these seeds in another year will doubtless develop some 
exceptionally high-grade mothers, and thus the strain will be continued. 
This plot represents the sole surviving result of the three years’ experi- 
ments at Schuyler, commenced in 1890. Thirty-two beets, with an 
average weight of 18 ounces and an average content of sugar of 15.7 
per cent were put aside for seed production. It is seen, from an 
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inspection of the table, that the coefficient of purity of this lot was 87 
or more. It therefore represeuts the highest grade of purity of any of 
the lots. 

Vilmorin Improved.—Vhis is a commercial seed, used for planting 
around the central plots, and has produced a crop of only fair commer- 
cial value. 

Demesmay.—This is also a commercial seed, obtained directly from 
the growers in the north of France, and, as will be seen from an inspee- 
tion of the table, produced a crop of excellent commercial value. 

Vilmorin Improved Elite, grown by Dippe Brothers.—This seed repre- 
sents the improvement in the strain of the Vilmorin beet when cultivated 
according to the highest scientific principles in Germany. Sixty-four 
beets grown on this plot, having an average weight of 19 ounces, were 
selected for mothers. The mean content of sugar in these beets was 
18.1. It is evident, also, that the purity was at least 86 per cent. This 
harvest, therefore, represents a very high grade quality of mothers for 
continuing the improvement. 

High-grade Commercial Kleinwanzlebencr.—This variety of seed rep- 
resents the highest grade of commercial seeds offered to the market. 
The iesults of culture show that the tendency of this seed to produce 
rich beets is extremely well marked. Two hundred and twenty-four 
beets grown on this plot, with an average weight of 18 ounces, were 
selected as mothers. The mean content of sugar in these beets was 
17.8 per cent, and the purity, as seen by the table, is evidently high. 
These high-grade commercial seeds, therefore, produce a strain of beets 
almost as valuable for sugar production as the specially high grade 
seeds from analyzed mothers. 

Original Kleinwanzlebencr (Holland.)—This variety of seed represents 
the Kleinwanzlebener type as cultivated to the highest degree in Hol- 
land. The tendency in that country seems to be to the production of 
a beet of small size and exceptionally high sugar content. Only a few 
of these high-grade seeds were planted, and this, together with their 
small size, accounts for the fact that only seven were selected, The 
mean weight of the seven was 18 ounces, the mean content of sugar 
therein 19.2, and the coefficient of purity evidently 86 or over. This 
variety produced the highest content of sugar of any cultivated, but on 
account of the small size is less to be recommended for general culti- 
vation in this country than some of the other varieties. 

Kleinwanzlebener Elite.—This variety represents the specially-selected 
seeds grown by Dippe Brothers, at Quedlinburg. The beets grow toa 
fine size, are of good shape, and have excellent qualities to recommend 
them to the manufacturer. Two hundred and eleven of these beets, 
having an average weight of 20 ounces, were selected as mothers. The 
mean content of sugar in these beets was 18.7 per cent, and the coeffi- 
cient of purity, as will be seen by the table, good. 
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CLASSIFICATION OF THE BEETS OF EACH VARIETY. 


It will be interesting to study the distribution of the beets of each 
variety according to sugar content. This can be done by means of the 
following table: 


Number of beets having contents of r Ae 
suear from— | Maximum | Minimum 
= | polariza- | polariza- 
Variety. AReoee tions of tions of 
15to16 16tol7 17to18 (yh) | individual | individnal 
per cent. per cent.) per cent. ey aD | beets. beets. 
, above. 
ie 
| Per cent. | Per cent. 
White Improved Imperial Elite .... 65 20 23 | 4 19. 6 11.6 
Vilmorin La Plus Riche ...........- Te} 16 32 | 94 23.4 13.4 
Vilmorin Improved, Schuyler Seed. . 4 | 8 | 5 3 18.8 12.4 
Démesniayiesee sce ces seee mee oees 11 14 5 | 40 | 22.0 Dae) 
Vilmorin Improved Elite (Dippe | | 
IBTORNETA) Mae cee ecw s seas seat a= 1 | 4 5 47 | 21.6 10.6 
High Grade Commercial Klein- 
Wwanzlebener $22 -seee-ceeewbew este 19 | 30 64 107 22.0 | 13.6 
Kleinwanzlebener (Holland).....--. 0 | ] 9 50 2.2 18.4 
Kleinwanzlebener Blite..-....-..--. 6 abs 24 165 22.0 14.6 


PRESERVATION OF THE MOTHER BEETS. 


The spaces in the beets caused by the removal of the diagonal core 
for analysis were filled with cotton saturated with formaldehyd. The 
beets thus prepared were placed in silos, where they will remain until 
March. 


GROWTH. OF SEED FROM THE MOTHERS ABOVE DESCRIBED. 


Since the pollen of the beet is easily transported, it is necessary that 
each variety of seed be grown in plots entirely removed from any danger 
of fertilization from other localities. In order to secure this, one of 
the varieties preserved will be planted, through the courtesy of Mr. 
William Saunders, superintendent of the garden and grounds, in the 
Department garden at Washington and arrangements have been made 
with the following experiment stations to grow one variety each of the 
remaining beets, viz: Maryland; Ithaca and Geneva, N. Y.; Michigan, 
Wisconsin, and Iowa. As soon as practicable in the spring the silos 
will be opene'l and the beets forwarded to the stations above named 
for transplanting. 

The beets of each variety of different degrees of strength should be 
planted as far removed as possible from the other classes. Tor instance, 
the beets in the grade of 20 per cent of sugar should be planted far 
enough from other grades of the same variety to prevent intermixing of 
the pollen. In this way the strain of excellence can be best preserved. 
The beets which have been saved for mothers are to be divided into 
classes representing different degrees of saccharine strength, and each 
of these classes planted separately to produce high grade seed for 
future use. 

NECESSITY OF SEED DEVELOPMENT. 

It is highly important for the rapid and safe progress of the beet- 
sugar industry in this country that attention should be paid to the pro- 
duction of high-grade seeds. We have in the United States such great 
differences in soils and climatic conditions as to render it evident that 
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_a single station for the production of seeds would not be sufficient. 
Beets of different qualities should be developed in different localities. 
The character of beets best suited to the fields of New York and Wis- 
consin, for instance, would not be the ideal plant for the semiarid 
regions of Nebraska. On the other hand, it is evident that beets grown 
in an arid region, as, for instance, Chino and other valleys of California, 
without irrigation and with scarcely any rainfall, should have a jonger 
tap root than those grown in localities where rainfall is abundant or 
irrigation is practiced. It seems plain, therefore, that three, if not 
four, stations should be established, and in order that this work may be 
conducted under uniform methods these stations should be established 
and maintained by the Department of Agriculture. 

One of these stations should be located in an area of average rain- 
fall and ordinary meteorological conditions as presented, for instance, 
by the States of New York and Michigan. 

The second station should be established in a locality where a defi- 
cient rainfall is to be expected, and where the vicissitudes attending 
meteorological changes are the greatest, as, for instance, in South 
Dakota or Nebraska. 

The third station should be established in a region where irrigation 
is practiced, as, for instance, in Colorado, New Mexico, or Utah. 

A fourth station should be devoted to the development of a beet best 
suited to arid regions where irrigation is not practiced, as, for instance, 
in the coast valleys of California. 

It is only by a careful, systematic, and scientific development of beets 
suited to these different localities that we can expect to promote in the 
most favorable manner the development of the beet sugar industry in 
the United States. It is evident that the continuation of the experi- 
ments which have been conducted by the Department of Agriculture 
for so many years in the analysis of beets and in the delimitation of 
areas suited to beet culture should now be supplemented by a more 
rigid scientific attempt to develop beets of characteristics best suited 
to the four typical localities which have been specified above. The 
maintenance of a small experiment station entirely competent to accom- 
plish this work in each of the localities mentioned would not require a 
very great outlay of money and would result in the greatest possible 
good to the industry. 


STATISTICS OF AMERICAN BEET-SUGAR PRODUCTION. 


The information contained in the following table has been obtained 
through the courtesy of the beet-sugar factories: 


Statistics of the production of beet sugar in the United States for the year 1897. 
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Total sugar obtained per ton (2,000 pounds) of beets...........-----------2------- pounds. . 232.4 
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Statistics of individual factories for the year 1897. 


; ie pag aiae ale = aie 
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Nanie of factory and location. 5 = = 3 oF 8 &3 23 
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Acres. | Tons. Days. | Per ct. | Pounds. 

Alameda Sugar Co., Alvarado, Cal.-..........-- 4,808 | 48,773 | $4.00 90 | 14.20] 10,198, 648 
Chino Vaiiey Beet Sugar Co., Chino. Cal.....--. 9,678 | 97,197 (a) 151 15.10] 24,303,122 
First New York Beet Sugar Co.. Rome, N. Y.... 700 | 4,325 5. 00 45 (db) e765, 700 
Oxnard Beet Sugar Co., Grand Isiand, Nebr ....| 4,282 | 38,607 | (da) (d) 12. 90 6, 798, 200 
Los Alamitos Sugar Co., Los Alamitos, Cal.....) 2,800 | 29,542 | 4.16 | 105 | 15.73 6, 017, $00 
Norfolk Beet Sugar Co., Norfolk, Nebr......-.-.- | 4,029 | 36,113 (d) (d) 13. 60 7. 941, 400 
Pecos Valley Beet Sugar Co., Eddy, N. Mex ....| 1,600 | 5,700; 4.00 | 38 | 14.00 1, 020, 000 
Utah Beet Sugar Co., Lehi, Utah.....--.:--..--- | 3,000 | 18,500} 4.25 | 56 | 138.20 3, 670, 600 
Western Beet Sugar Co., Watsonville, Cal..---- 10,375 110,878 4.00 | 104 | 15.00 | 29,776, 000 
ERG tale Sires ee eee eon een ar einacead | “41, 272 (289 68d rhe - sees floc aad eae 9), 491, 670 


a$3.50 per ton for 12 per cent beets, and 25 cents per ton for each per cent above 12. The Chino fae- 
tory employed a saccharate process. 

b Red beets, 53 to 12 per cent sugar; white beets, 13 to 17 per cent sugar. Average analysis not 
reported. 

¢431,200 pounds raw sugar are included. 

d Not reported. 


REMARKS ON THE BEET-SUGAR STATISTICS FOR 1897. 


The past season was not very favorable to the production of beets in 
several localities in Caiifornia and in New Mexico and Utah. Insuffi- 
cient rain in California at the time of planting resulted in a smaller 
acreage being planted to beets and in a small yield of roots per acre, 
The great shortage in the crop reduced the quantity of sugar produced 
in California below that of the previous year, notwithstanding the fact 
that the new factory at Los Alamitos was operated and that at Chino 
increased its output. 

The first New York beet-sugar factory was somewhat unfortunate in 
the varieties of beets selected. The red beets contained very little 
sugar, and undoubtedly decreased the output below what it sbould have 
been under favorable conditions. The white beets were of satisfactory 
sugar content. As may be noted by an examination of this report of 
the experiments made in the State of New York during the past sea- 
son, that State is capable of producing beets of very great richness. 

The shortage in the output of sugar is to some extent due to a 
decreased acreage at Lehi, Utah, and at Watsonville, Cal., these two 
factories having a larger crop in 1896 than they could work to advan- 
tage. In 1896 the factory at Watsonville produced nearly 20,000 short 
tons of sugar from approximately 150,000 tons of beets, and the past 
year 14,888 short tons from 110,878 tons of beets. The total produe- 
tion for the country shows an increase of approximately 5,000 tons in 
1897 over that of 1896. The increase in the output of sugar next sea- 
son, Should more favorable conditions prevail in California, will be very 
large, since eight new factories, having a daily capacity of approxi- 
mately 6,700 tons of beets, will be in operation. 

The output is reported in the tables in pounds of granulated sugar, 
since but one factory marketed raw sugar. The quantity of raw sugar 
produced does not materially modify the statistics of the production. 
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